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for example, drying and conditioning may be combined in one process for
the dual purpose of removing undesirable moisture and accurately regu-
lating’ the final moisture content. . Either conditioning or drying are
frequently made continuous processes in which the material is conveyed
through an elongated compartment by suitable means and subjected
to controlled atmospheric conditions. : o

CONTROL OF RATE OF CHEMICAL REACTIONS

A typical example of the second general classification, that’is, the
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 con-
trol of both temperaturé and relative humidity should be maintained.
Temperature controls the rate of reaction directly, while the relative
humidity ‘maintains a constant rate of evaporation from the surface of
the solution and gives a solution of known strength throughout the
mercerizing period. ' ‘

Another well-known example of this class is the drying of varnish
which is an oxidizing process dependent upon temperature. High relative
humidities have a retarding action on the rate of oxidization at the
surface and allow the gases to escape as the chemical oxidizers cure the
varnish film from the bottom. ' This produces a surface free from bubbles
and a film homogeneous 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 has been
applied to many different’ and well-known products.- All problems
involving fermentation are classed under this heading. As biochemistry
is a subdivision 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 so as to hold the surface
of the dough open to allow the CO, gases formed by the fermentation to
pass through and produce a loaf of bread, when baked, of even, fine

~texture without large voids.

Another example of a similar:process is found in the curing of maca- )

roni.’ The flour and water mixture is fermented and dried. As it is
necessary to have a definite amount of water present to carry on a fer-
mentation process, the moisture must be removed in a relatively short
period to stop fermentation and prevent souring and in such a manner as to
_avoid setting up internal strains in the mixture. Best results are obtained
with the correct cycles of both.temperature and humidity. _
The curing of fruits, such as bananas and lemons; also come under this
classification, Bananas are treated somewhat differently and to accom-
plish the required results, a cycle of temperatures and relative humidities
is used. The starches in the pulp of the fruit must be changed and the
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skin cured and colored, after which the fruit i intai
lored, ) s cooled to m :
g;;te of metabolism as possible. Ideal conditions range ?:tt:rgs S5S5k’t‘7c‘;
and in no case should the temperature go below 49 F, as the starch
then become fixed and are indigestible. ' Fiarches

The curing of lemons is an entirely di
. ) y different problem.
cured for a quick market, v:vhxle lemons are held fof-)a futlt:lre nﬁ?li?as'l?kfg
g;o;::sgb t;_}e;;eforel,) varl;as mdthe temperature used. Temperatureé from
o0 59-F have been found to be best suited for thi ig
relative humidity of 88 to 90 per cent is nec hold heikase nEn
lat ) essary to hold sh

minimum and, at the same time, develop the rinl:jyso it willsbe: ;nulsﬁ%gf t(t)la
tough to permit handling. ' ceny

Tobacco from the field to the fini i i
C nished cigar, cigaret i
itr?gsgfgglof{ers an(;).t;l}er._mteresting examplegof whgat nf:;' p‘l)ggdg;epll;));
air conditioning in the control of color, text '
: , ure and fl
In the processing of tobacco, the first three classifications of airagg)r::

- ditioning are involved, and only through close atmospheric control can

the best quality of the leaf be developed.

CONTROL RATE OF CRYSTALLIZATION

The rate of cooling of a saturated ic i
[ solution determines the size of
ggigsefzm.ongﬁ tte?alzﬁrature z}nd relative humidity a:'e c?f }r}r‘f
) rols the rate of cooli 1
evaporation, changes the density of the solultrilgx’a.w hﬂg the other, through

ad}j%d thti C&ati?g pl;xr}s for pills, guin and nuts, a hea\}y_sugar soiution is

e eedurr_l ling mass. As the water evaporates, each separate

B e }Y:é bywttilcg ;rystal: oz hsu%(ar. I A smooth, opaque coating is only

! ing into the kettle the proper amount of ai

right temperature and relative humidit If g o e

too slow, the coating will be rou & e oing and drying is
» , ] 1 gh and semi-translucent d th

pearance unsightly; if too. fast, the. coati ill chi roush to b

interior. Only by balancing tem . ehative hunogiorough to the
T 1 perature, relative humidity, and voli

of air to the sugar solution, can the proper rate be obmineijéncrlli ‘;grl;g;:

.coating assured.

The foregoing is presented a. i '

. . i resen s typical of a few of the proble i

}?Oill)gl)};:l%gleatg bctcn)tx:ldl'?l(:réglght(l) va{ious industrial ‘procels)s'es. '?ﬁer;‘?r:,}g;
butwi e help of a fewn VS | assist i

others where similar basic prinr::iples are i?x%rla{rlel(lal.ws may assistin solving

CALCULATIONS

th;l‘gg r?c;itshﬁgisu?gi gft;:g:u;sligg the prq;l)er heating and cooling loads for
7and 8 pondustrial proc: s are similar to those outlined in Chapters
. > ¢ > large number of motors and heat i i
:ﬁ:ﬁllgfpg:g:;l;ntﬁn an mdusft:rialdellpplication, itis pmﬁcu?;?lile?il;)%:tg;t:
. r allowances for the latent and i
definitely: ascertained and i tions to fterming ol be
cquivalent deyened 2 used in the calculations to determine the total



