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as activated alumina, silica gel ib and acti N
charc have this property. ‘ihe action of adsorbents, most of
which rb some gases and condensable vapors besidea water
vapor, is selective. Thus, in the case of a mixture containing both
water and organic vapors, activated charcoal would remove the
organic vapors in preference m t.he water vapor, wlnle the reverss:
would be true for the other d. The
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property of Adsorbenf.s is utilized in some instances for the re-
moval of and vapors from an air

crgumxfru;m (SeeChapterl])InoLhercam,thc
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LIQUID ABSORBB‘ITS

A liquid absorbent has the pmperty of absorbing moistiir
from, or adding moisture to, the air, dependmg upon the
difference b the air and the

The equlllbnum vapor of the solution is d i

upon the & ion of the solution
Absorbents for s hquxd dehuxmdlfymg Bysfem should have
the following characteristics:

1. Suitabl " :
2. Ability to remain in solution wn.hnut formation of cry!t-a!s
8t temperatures 10 to 15 deg below the temperature range used
in the operaung cycle. .
3. Shoul i odorlm, toxic, and nonfl
mable.

4. Stability. It should not break down within the range ol' use
5. Low viscosity and good heat-transfer cha:uterwtws.

6. Availability and low cost. . -
7. Capability of being d at t btainabl

with low-pressure steam.

The equxhbnum dew point, plotted against contact tem=-
perature for various concentrations of a typical organic liquid
absorbent is shown in Fig. 3. The same data for a typical’
inorganic absorbent are shown in Fig. 4. The concentration of*
the liquid absorbents used in commercial equipment is de~
pendent on the temperstme of '.he oool.mg medium, and on the
latent and ibl

The eqm.h.bnum contact dew-points in Figs. 3 nnd show
the dew point of air in equilibrium with the llqmd absorbent
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Equilibrium data are never quite
dynamic systems. Reference should be made to the
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performance data for commercial apparatus for the solution of
air-conditioning and air-dehumidification prob} 'ypical
performance data for commercial liquid absorbent dehumidi:

ﬁemmpreseuwdmChapwrSSothclmenm
Dara Booxk.

LQUID ABSORPTION SYSTEMS L

The flow diagram for a typical llqu.u:l absorphon sysbem .

with extended-surface contactor coils is shown by Fig. 5. For .
dehumidifying operation the strong absorbent solution is-
pumped from the sump of the unit md sprayed over the,
contactor coils. . o

The h ic soluti at the ired ¢ and
concentration ls in intimate contact with the air which is
flowing over the cml surface in the same direction as the liquid-:
ahsorbent. is also ilable for flow counter-.
current to the flow of hqmd absorbent.

Moisture is absorbed from the air by the solution due to
the difference b the air and the hquld«
abmrbenh. The moisture eonk:nt of che ou'.!ct au' cai be
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- Moisture Content of Air at One - °
Atmosphere Pressure

pemtum by cooling with city, well, refrigerated, or coolmg—
tower Wwater, or refrigerant ﬂowu:g inside the tubes of the

. regu-

lating the ﬂow of ‘water through t.he oooler by means of 9
modulating water valve. -
The heat generated in amorbmg mmstum fmm t.he air con.
sists of the latent heat of ¢ofidensation of water!vapor. and ,.-

the heat of solution, or the heat of mmng of the wateriand
the absorbent. The heat of mixing vma with the liquid ab- -

sorbent used and with the £ and of'"”

the absorbent. The solution is maintained at the d tem-

i

tactor coil. The quantity of water required is a function of
the water temperature and the total heat, either se.n.!ible,
Iatent, or both, removed from the air by the hygmseopxc
solution. .
“The dry-bulb temperature of the air leaving the hquld b
sorbent contactor at constant flow rate is a function of the
temperature of the liquid absorbent and the amount of con-
tact surface between the air and the solution. In most com-
mercial the dry-bulb ¢ of the air leav-
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F'g. 2 ceen Dew-PoAnt Conversnon Chun

ing the dehumidifier will be within 1 to 5 F deg of the liquid
absorbent temperature.
Cooling and heating coils are installed in t.he ductwork lead-

ing from the dehumidifier if the eir is to be cooled or hented

rd

sm.m is eonsxdambly hlgher t.han that of the- outdoor air.

The bot solution at the relstxve!y high vapor pressure is'in

contact with outdoor air in tor where water is ab-

sorbed 'from the: solution by the scavenger air due to the
the

The liquid nbmrbent s mamt.amed at the proper &
tration for mo 1 by 1 removmg from
the liquid the water- vapor, absorbed ‘from the air. A small
quantity of the solution, usuaily 10 to 20 percent of the
flow to the contactor coils, is passed over the regenerator
coil where the liquid is heabed with steam or other heating
mediurm. The liquid absorbents commonty used may be re-
generated -with steam at 2 to'25 psig.-The-vapor pressure of
the hquxd nbsorbenﬁn temperatures corresponding to 2 psig

- difference t door air and the

hot soluf.lon The bot-moist air from the regenerawr is dis-
d to the doors, and the flows
to the sump, The solution is then ready for another cyclé.”

- The steam flow to the regenerator coil is reg‘uhted by &
control ré to the ion of. the cireu-
lated over-the contactor coils such as alevel oontrol mpeczﬁc
gmvxty control, or boiling point’ control. -

* For hunndxfymg operations the: liquid a&urbent»m ‘mains




