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TABLE 1. AVERAGE M_Axrmm WaTeR Main- TEMPERATURES® & . .
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s Thtse averages taken’ from various city water main locations, with some actual values elightly higher
and some lower than values shown. Some values were supplied by H. E. Degler, Marley Company. Some
were obtained from City Water Department records. The highest values given by the various authormm
are usually those listed. :

" bulb temperature, ‘but the same humidity ratio, more water can. be ab-

sorbed per pound of dry air in passing through the washer, assuming
that the humidifying effectiveness of the washer is not a.dversely ‘affected
by operation at the higher wet-bulb temperature. The analysis of the
process occurring in the washer itself is the same as that explained under
Method 1. The final desued conditions are secured by adjusting the
amount of preheating to give -the required wet-bulb temperature at en-
trance to the washer.

Method 3. Even if heat is added to the spray water, the mixing occur-
rmg in the washer 1tself may still be regarded as adlabatlc The state
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pomt of the mixture should move-in a: dlreetlon determined by-the specific;
enthalpy’ of the ‘heated spray as explaiiied in Chapter 3. ;1¢I5 p0831ble
by: élevating the water femperature, to jraise the air tem eraturé; bothv.,
dry- ’oulb and wet-bulb, gbove the dry-bulb tempera.ture of € entermg alf:} |
In each of the methgds, "1, 2 or 3, the aif Jeaving the:di Washer ma,y'
require reheating ‘to produce 17 the . condltxoned space; the requizéd dry-.
bulb tempera.ture and ‘relative humld by :

‘;.1:v

DEHUMIDIFICATION AND COOLING WITH AIR WASHERS

B Coohng of-. the wet-bulb temperature of an air vapor mlxture can be
““accomplished by an air washer if the temperature of the i spray - water 1s
‘lower than.the wet-bulb’ temperature’ of the air.  Moisture remgval is:
-obtained when the spray water. temperature-is lJower than; the dew-pomt
-of the entering aif.” In these cases the final dry-bulb tempera.ture and:

relative humidity of the lea‘vmg air are: dependent upon’ the desrgn factors
of the air washer. . - -

Both sensible and latent hea.t are removed i in the process of dehumldl-

fication by cold S$pray water. Abstraction of sensible heat occurs during?
_the entire time that.the air is'ii contact with the spray medium. Latent:
‘heat removal takes: plage as condensation occurs. Therefore, the lower
.the spray tempera.ture the greater the ‘amount of morsture remova.l per
‘pound of dry-air, all. other: conditions: remammg the same. .

Washers with’ ‘two or. more banks of ‘spray are: usually selected for de-

ihumldlfymg installations, whether for comfort or industrial installations. :

Generally such air washers cool the : air to within one or two degrees® ‘(Fahren-
heit) of the leaving spray water temperature; this differential will increase ;
somewhat when: the difference between the. entering wet-bulb and Jeavmg
dew-pomt is relatively large.

- 'Where a lumted supply -of cold water i 1s avmlable multlple sta.ge «Washers i

.may be used to great advantage. " In such wa.shers the cool water is pumped

through the multiple-spray systems.in series and counterflow to:the air:

flow. Such an arrangement brings the delivery air-in conta,ct with the‘

coldest water, securing a ma.mmum amount of cooling and saving water.
; When using cold well water or water from city-water mains, care should
be used to secure accurate data;on the water temperatures. Table 1 lists.
some-approximate water-main-averages: ‘which may be used as a guide, but

‘they should ‘be verified from: local records. - “This is particularly true with?

city .water main- temperatures In the case of well water’ temperatures,
Fig.-3 shows the approximate temperatures of water to be expected from
wells at depths of 30-t0 60:ft. ey

Air washers for dehumldlfymg and coolmg usua.lly have sepa.rate reclrcu-

" lating pumps. These pumps deliver a mixture of cold- and récirculated"

water under the control of a threé-way valve. The valve may be actuated :
either by a thermostat in the-washer outlet, or by a humidity or other con: .
troller in the space being conditioned.

Air washers for dehumidifying are very often furnrshed with direct
expansion or water cooling coils within the washer space, in which case
water for the washer sprays is entlrely recirculated. -

APPARATUS FOR DIRECT HUMIDIFICATION

Humldrﬁers .may be divided mto two general types which are, accordmg
to the method of operation: :(1) indirect, such as the air wa.sher which



