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TABLE 2. - REGAIN oF HYGROSCOPIC MATERIALS

"Moisture Content Ezxpressed in Per Cent of Dry Weight of the Substance at Various I

Relative H gmiditiw—Temgerature, 76 F

Cuassi- MaTERIAL Dmc:un"lon Retarive me—Pm Care AurRoORITY
FICATION . -
. 10203 |¢]|s0{60 |78 |9
Cotton 1 Sea istand—roving 25137]46)55|66]79]95 115 |14.1 | Hartahorne
Cotton American—cloth 26 |3.7] 44 |s2]59]68]81 100 {143 | Schioesing
Cotton . | Absorbent 48190 [125 |15.7 |18.5 [20.8 [22.8 |24.3 25.8 | Fuwa
1 Wool Australian merino—skein] 4.7 | 7.0 | 8.9 [10.8 {12.8 {14.9 |17.2 |19.9 |23.4 | Hartshorne
i%}'::l Sk - Raw chevernes—skein | 3.2 | 5.5 [ 6.9 ) 5.0 | 8.9 {102 |11.9 }16.3 )18.8 | Schloesing
*- | Lired - Table cloth 19{29|36|43]|51]61]70]84 {102 |Atkinson
Linen ~ " | Dry spun—yarn 36|54 |65)73]81]89]98 (112138 |Sommer
¢ Jute . Avetageofaevem!gradu 3115269 |85 {102 {12.2 1144 17.1 120.2 Starch
Herep Manila and sisal—rope | 2.7 [ 4.7 | 6.0 | 7.2 | 8.5 { 9.9 | 11.6| 13.6]15.7 | Fuwa
Rayous ’ ﬁﬁm& Average skein 40|57 68] 791092108 J124 [142 [160 Robertuon-
Cellulose Acetate | Fiber 08 1.1}14]19]|24]30]36]43][53]Robertson

| M. F. Newsprint, | Wood pulp--24%, ash 2132140475361 (7.2]187[106]U.8 B.ofS.
.} H. M. F. Writing | Wood pulp—3% ash 30|42152)62)72|83]99}119 142 | U.S.B.af8.
. Paper White Bond '} Rag—19 ash 24 137147 [55]65]75]88(108 [132 | U.S8.B.ofS.

Com. Ledger 75% rag—1% ash 32|42|50})s6)62]69]81 03139 |U.8Boofs
Kraft Wrapping | Coniferous 32)46]57 66| 76|89 105|126 [149 [ U.5. B.ofS.
Leather Sole cak—tanned 5.0 | 8.5 |11.2 {13.6 {16.0 [18.3 {20.6 |24.0 [29.2 | Phelps
Catgut . | Racquet strings 46| 7286 [10.2 {12.0 |14.3 J17.3 [19.8 {21.7 | Fuwa
Mise. Glue . | Hide 344858 )66]76]90 107118 125 | Fuws
Organic” | Rabber Solid tires 0.1} 0.21f 0.32] 0.44| 0.54] 0.66| 0.76( 0.88{ 0.99] Fuwa
Wood Timber (average) 30144597693 [11.3 (140 [17.5 |220 | Forest P.Lab.
Soap White . 19| 38| 57| 7.6 {100 |12.9 |16.1 198 |23.8 | Fuwa
Tobaceo  * Cigarette 5.4 | 8.6°|11.0 [133 [16.0 [19.5 |25.0 |33.5 |500 | Ford
White Bresd - 0517 31]45(62{85 ir1 (145 [19.0 | Atkioson
Crackers - 21]28]33{39]5.0/65]83}109 |149 | Atkinson
Food-. | Mwcsromi ) S.1|7.4]88 102 {117 13.7 |162 }19.0 [22.1 | Atkinson
cstufls oy . 26 | 41 (53] 65| 8099 |12.4 |15.4 |19.1 | Bailey
Starch 22385264 74]83]09.2 106|127 | Atkinson
" [ Gelatin : i 07]16] 28] 38|49 |61 7693|114 |Atkinson
Asbestos Fiber Finely divided o.t6| 0.24| 0.26] 0.32] 0.41] 0.51] 0.62| 0.73] 0.84| Fuwa
Mise Silica Gel 5.7 |98 |12.7 {152 [17.2 mg 20.2 1215 {226 | Fuwa
Inorganic | Domestic Coke 3 0.20| 0.40( 0.61| 0.81} 1.03[ 1.24| 1.46] 1.67] 1.89| Selvig
Activated Charcoal | Steam activated <] 7.1 |14.3 |22.8 |26.2 {28.3 129.2 {300 [31.1 [32.7 | Fuwa
Sulfuric Acid Hx804 33.0 [s1.0 1475 [s2.5 57.0 [61.5 |67.0 [73.5 |82.5 | Mason

When hygroscopic materials absorb moisture from the surrounding air
they dehve_r to the air sensible heat equivalent to the latent heat released
by -the moisture to the material. This may account for a small part of

- the total heat load of the conditioned space. :
* Conditioning and Drying _
" In general, the -exposure of materials to desirable humidities for treat-

ment may beAcoincidenta} with the manufacture or rcessing of the

Industrial Air Conditioning o ‘ 891

materials, or they may be treated separately in special enclosures. This
latter treatment may be classified as conditioning or drying. The purpose
of conditioning or drying is usually to establish a-desired condition_of
moisture content and to regulate the physical properties of the material.
When the final moisture content is lower than the initial one, the term
drying is applied (See Chapter 47). 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 conditioning may be com-
bined in one process for the dual purpose of removing undesirable moisture
and accurately regulating the final moisture content. Frequently con-
ditioning or drying is made a continuous process in which the material is
conveyed through an elongated compartment by suitable means and sub-
jected to controlled atmospheric conditions. e

Control of Rate of Chemical Reactions

A typical example of control of the rate of chemical reactions 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 humidity 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 solution and obtains a solution of known strength throughout
the mercerizing period. i )

Another well-known example in this class is the drying of varnish which
is an oxidizing process dependent upon temperature. High relative hu-
midities have a retarding effect on the rate of oxidization at the surface and
allow the internal gases to escape freely as the chemical oxidizers cure the
varnish from within. This produces a surface free from bubbles and a
film bomogeneous throughout. Desirable temperatures for drying varnish
vary with the quality. A relative humidity of 65 per cent is beneficial for

. obtaining the best processing results.

Control of Rate of Biochemical Reactions

In the field of biochemical control, industrial air conditioning ha,s been
applied to many different and well-known products. All problems involv-
ing fermentation are classed under this heading. As biochemistry is a sub-

- division of chemistry, subject to the same laws, the rate of reaction may

‘be controlled by temperature. An example of this is the dough room of.-
the modern bakery. Yeast develops best at a temperature of 80 F. A
relative humidity of 65 per cent is maintained to hold the surface of the
dough open to allow the carbon dioxide gases formed by the fermentation
to pass through and produce a loaf of bread, when baked, of even, fin
texture without large voids. -
. The curing of fruits, such as bananas and lemons, also comes under this .
classification. Bananas require a cycle of temperatures and relative hu-
midities for ripening. The starches in_the pulp ‘of the fruit must be
changed and the skin cured and colored, after which the fruit is cooled to
maintain as low a rate of metabolism as possible.- Ideal-storage conditions
range between 56 and 60 F with about 75 per cent relative humidity and
ventilation at the rate of three or four air changes per hour. .
The curing of lemons is an entirely different problem. Bananas are
cured. for a quick market, whilc lemons are held for a future market. - The
process, therefore, varies in the temperature used. Temperatures from

54 t0 59 F have been found to be best suited for this process. A high rela- /

. -




