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i t adsorbents, and .may vary-even-for diﬁ'erent‘-typ(.e‘snog E{ls iaﬂie
Mem?md The eﬁ',ects of vapor pressure and temperature uHOulm‘:e,V;ﬁ;
ggﬁ%%nter'xt of an adsorbent may be observed by referl:u;lg to Fl‘llagwn N frss
the given type of solid adsorbent is in equilibrium with alrthat. isg o d
b lbglt,em erature of 70 Fand 70 percent relative humidity, that is, having

ud - oliant of 60 F or a water vapor, pressure of 13.2 mm Hg, he water
lzonzvnt},) of the adsorbent is 33 percent.. With air having the same dry :
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o and a.dew-point of. 37, F; or & vapor | £ 5.6 mm Hg

/ .and.a.dew-point of. 37 F; or a vapor pressure o m Hg
‘zﬁ?g:;::? Z%I?fx,le(tilta.‘is 20, ggélféént.. . Thé increase in JV(’Aghtf for a.ni 3:;1‘6:; e
solid adsorbent, et e O orting tho resigual wator content,(
vapor content, may be found by subtrac % dual water conteol
he equilibrium value. | A

BRLON ‘percent)~ b i-gain would be 27 percent and 14 percenk
examples cited, the actual watef-gain O capacity ma)
tively. The effect of temperature upon the ad v o
";e;as'%%csg\?éﬂ by following. the 5.6 mum Hg vapor pressure line. At a temy;

) ur o
perature of 70 F, the moisture-content of. the adsorbent is 20 percent, W 5

at 100 F, the equilibrium water content 1s 111.per.ce‘nt. . i the

In practice, the temperature rise in the .dehumldlllﬁed air ct:_allllls(;al Stu;fé

" adsorption heat, is’ appr})xi{natglytilo del%efi‘cﬁgrssécu regr'm’i‘lh(i)s e ature

moved per cubic: foot of air at & lellosal.)d ic pressur - his tep et

rise occurs progressively: .thyqugh the adso ‘f,a ot 55

sideration in predetermining the performance of a g f

cg;c}gaﬁg;tl; glch as these, together with information covellr';ngf 3 olue

gharactéristics such as specific heat, resistance to air flow, etc., &

- A ir con
in the basic design of adsorption apparatus. In the solution of ai i
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ditioning problems, however, reference must be made to performance data
on established apparatus desiguns. . .

DEHUMIDIFICATION EQUIPMENT USING SOLID _ADSORBENTS'

A typical solid adsorbent dehumidification unit air flow diagram is shown
in Fig. 2. The apparatus consists of two adsorbent containers (adsorbers)
with necessary interconnecting piping, valves, and auxiliaries'consisting of
filters, fans, activation air heater, controls, and, in some instances, a coolef
for the dehumidified air. Before entering the adsorber, the air to be de-
humidified is drawn into a filter to remove dust and other impurities. In
passing through the adsorbent bed, the moisture content of the air is
reduced and the dehumidified air is then introduced into the space or proc-
ess requiring it. While the first adsorber is- dehumidifying the air, the
second adsorber is being reactivated by means of outside air drawn throu
a filter and heater in which its temperature is raised to 300 F. The heat
may be supplied by electric heating elements, steam coils, the direct prod-
ucts of combustion: of gas, oil, waste heat, or any other convenient source.
In passing through the adsorbent bed, the hot gases supply the necessary
heat for reléasing adsorbed water from the adsorbent, and then carry it out
of the adsorber to the activation gas outlet; where 1t is exhausted to the
outside atmosphere. In soie instances.a thermostat placed in the acti-
vation outlet connection shuts off the activation fan and heater when the
adsorbent is completely reactivated, as indicated by a rapid rise in the
temperature of the -outlet activation gas.. The length of the adsorption
period may be controlled by a timing device which changes the valves or
dampers from the adsorbing to the activating position, or by a humidistat
located in the dehumidified air connection or in-the dehumidified space.
The majority of commercial units are time controlled.:

In applications where 3 continuous stream of dehumidified air is not
Tequired, a single adsorber type unit may be used, while in other cases
where a continuous stream of dehumidified air is required, a multiple num-
er of adsorbers, or even a continuously rotating system, may be used.

. 1f the air to be dehumidified is very warm, and especially where exceed-
Ingly low dew-point dehumidified ajr is required, 1t is advantageous to
stall a pre-cooler to reduce the temperature of the inlet air. . In this way
the working temperature in the adsorber is lowered, and the overall per-
Olmance appreeiably increased. Some equipment manufacturers install

" ooling coils in the adsorbent beds for the same purpose, while others divide

¢ adsorbent bed and install coolers between the sections.

Del_mmidiﬁca.tion equipment is employed to the best advantage where
¢ alr conditioning problem is primarily one of obtaining low relative
umidity control rather than temperature control. This requirement is
.ound in the case of the preservation of inactive naval vessels where the
Interior of the ship must be kept at a relative humidity below 30 percent.
avoid corrosion, mold, mildew, and other moisture damage that occurs
& humidities substantially in excess of this-figure. Other advantageous
3pplications for dehumidification systems are found in industrial processes
¢ ere low relative humidity atmospheres are required during the manufac-
Ure, a5 well as for preservation of the finished products. Dehumidification
cooling may be used to advantage in work-rooms or other spaces '
'Pled by humans, where the moisture load is high in comparison to the
®nsible heat load. In many instances, where independent control of tem-
i;ratufe and humidity is important, dehumidification is used to advantage
“onjunction with cooling.




