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| ' . . b effective dehumidification per pound of air. The rate of internal ‘moisture

i air being processed is determined by "t_he -c?ghngnxam%glagfrffiiégﬁ "I gainin grains per minute, divided by the effective dehumidification in grains
SISy the: amount - of moisture removed. in the wl‘f‘ﬁlmt\i;;'ab;a;ben? solution in~ per pound of air, equals the air quantity required in pounds per minute.
R air temperature may be obtained by precooling S The followin

] ) g typical example using. arbitrary ivalues shows a general
ik (A a suitable surface cooler, by tap, well, h?rhcgfil?; v:;?l];rine s romoved in- method of determining the dehumidifying requirements. Sensible heat
iy The excess water of condensation, which dilutes th , :

: A iy determination'considerationsA are discussed in other chapters, and are pur-
118 the solution ¢oncentrator. This is a low pressure steam heat ex_chantggr : posely omitted here. - - - :
| B ncentrates a portion of the weak liquor, and returns it to €. e s ST o .
which OVer-co: L lin The concentrator operates in the man: Ezample 1: A solid absorbent dehumidifier having performance characteristics as
main brine reservoir for re-cycling. hereby moisture is evaporated from the. shown in Fig. 6 is t0 be used to maintain inside conditions of 73 F and 20 percent rela.
ner of an evaporative copdepser, where| y'ﬂ} ration air taken from, « tive humidity, 1.¢., 24.1 grains per pound of dry. air, 30 F 'dew-pmpt, in a room 20 ft
ine by the heating coils into a stream-of regene: " : x 30 ft x 10 ft high, having'a total wall, ceiling, and floor surface area of 2200 sq ft.
b“ﬁ’e it ted to, the outside atmosphere. Low pressure steam is normally.l Outside design conditions are 72 F dew-point (1184 grains per pound).
and rejecied 10, i - Whei it is desirable or necessary to use gas or Internal sources of moisture are: 4 accupants; an open. natural gas burner usin
d for heating the brine. ¢ . h g
used 1or uxiliary low pressure steam boiler is usually a.dded to the’ 15 cu ft of natural g;;s per hour; an open top water tank, having an area of 2 8q ft ex-
electricity, an a Juary pres ting on a simple boiler priﬁciple have not';;_ posed surface, in which water is maintained at 87 F, with air movement over the water
équipment, Copcentgx;al.ltors sz}'aalmg : : 3 sgrfaci being ]10% fpm.h Determine the quantity and condition of the. dehumidified
as yet been cominercially practical. . - N . everse: air to be supplied to the room. P 7
. It should be noted that the solution concentraﬁlonAPha‘se 15 t_he revers - Solution: The internal. moisture gain consists of items 1 to 5.
B - . . Grains per
N . ) S - . nute
Cooling cofl and- /snmi}ums' 1. From occupants: } S .4 X 1800/60 = - 120
1800 grains per peérson per hour is-obtaired from Fig. 7,
Chapter 6, by interpolation’betiveen curves C and D.
Dry air 2. From burned gas: | 15 X 650/60 = 162
outt 1 cu ft natural gas produces approximately 650 grains of -
moisture. , : -
Copcentrated llguid 8. From exposed water surface: ot 2XW=" 40
Elminators Evaporation from water surface is assumed to be %0
ron - grains per (minute) (square foot) at'87 F water with air
.I _: ; Activation air movement of 100 fpm. )
¥k — 4. From infiltration: S0 (1184 — 241) = 696
L — : 60 x 13.56 < 1184 — 24 .
heater Condsnsate ) - N i
Acﬁvat!ion air Pump 3 ﬁx;e air change, 6000 cu ft, assumed per hour (see Chapter
inlet
B ] ; oN CoOLER .
Fic. 5. Liquip ABSORB?}%: gﬁg}l‘g’éﬁ:‘:}; Ié"oglgg; Sovgrion R 5. Moisture transmitted through room surface:
AND ;
g o X 83X (0.783 — 0.176) = 67
. . : the agqueous ‘vapor pl'es’ : . o .60 . .
of the absorption process. m?&r;?xgtﬁiﬁi??ﬁiﬁﬁ?;ounmfg air, while during; (ormeability assumed to be 3 Siins per (square foo)
sure Of_g;g SOtl}“;Ol'éﬁ: %zizrse is the case. Utilization of this principle p watﬁl)r) (inch Hg vapor pressure differénce on two si les o
1o . : .
de'ltmm' ter humidification by heating (instead of cooling) the SO%QP'; T i in from i '
um Zénto the -contactor. Water is thereby evaporated into, instead: otal moisture gain from internal sources 1085
pump .

iti i . This requires diluti
i d out of, the conditioned air stream. T . t
(t))fe ltfl};gecg?iiin:ztemally’to the contactor, rather than concentration.

CALCULATION OF MOISTURE LOAD ;

thllating requirements for the occupants of the room as given in Chapter 8,

. i , ' which-
: ; f,ﬁs{'ﬁ” Ver is greater. The amount is eatimated_from experience or obtained by test.
i Calculation’ of the dehumidification required to maintain lower The. hy

ins wi ination of the’ dehuns g o Ridity ratio of the mixture of recircilated and outside air entering the
rmal moisture content in a given room begins with determination o ted . ““humidifier is then: : _
;I:te of moisture gain in the room from all sources. It is common pract!

when maintaining a low humidity ratio, to recirculate a large percentagg

0.85¢(24.1) + 0.15¢(118 4)
~20124.1) + 0.15¢(118.4)

it = 38.3 grains per pdund entering dehumidifier.
b 0.85¢ + 0.15¢ per pou
idi ly enough ouk= :

L hrough the dehumidifier, and to add on ) vl ? .
the i o mgnghz n'ee%is of the p roblem.’ The bumidity ratio oiv}t%eri ' p'oFor the dehumidifer whose performance is shown in' Fig. 6, for 38.3 grains per fitliii \
side air t? m:e_d and recirculated air and the dehumidifier p‘?rformf‘%&s} Uod in entering air, the leaving humidity ratio will be 6.5 grains per pound. g
gn;(tur:nobeouus:ld io calculate the humidity ratio of the air leaving thgiﬁ sup%fectjve debumidification in the room is 24.1 — 6.5 or 17.6 grains per pound of : R |
hin?igiﬁer. The difference between the humidity ratio of the air in e y air. A

P

:;room and that of the dehumidified air entering the room represents




