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to the air and a part of the sensible heat of the initial mixture is trans=
formed to latent heat as evaporation of some of the spray water takes
place. Theoretically the spray water and the dry- and wet-bulb tem:
peratures of the air:should come to the wet-bulb temperature.of the air
entering the washer andthe air should leave the washer adiabatically
saturated-at the entering wet-bulb temperature. Due to limitations of
air washer. construction and operation air is not generally completely
adiabatically saturated. This introduces an: item into the calculations
which is known as humidifying or saturating efficiency. This efficiency is
_the ratio of the actual reduction of dry-bulb temperature to the reduction
of dry-bulb temperature theoretically possible. .Expressed as a percentage
humidifying efficiency is: o - :
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humidifying efficiency, per cent.

initial dry-bulb temperature, degrees Fahrenheit. '

final dry-bulb temperature, degrees Fahrenheit. )

initial wet-bulb temperature of the entering air, degrees Fahrenheit.

(|

The humidifying or saturating efficiency of a washer is dependent upon
the number of spray banks and nozzles, the effectiveness of the nozzles
in breaking ap adequate quantity of water into a- fine spray, the velocity
of air flow through the water sprays, and the time of the contact of the
air with the spray water. Other conditions being the same, low velocities
of air flow are more conducive to-higher humidifying efficiencies than
high velocities of air flow. The following may be taken as répresentative

humidifying or saturating efficiencies of air washers for the conditions

stated: .
1 bank—downstream_. 60-70 per cent
1 bank-—upstream 65-75 per cent
2 banks—downstream 85-90 per cent
2 banks—1 upstream and 1 dOWNSEream. .....oooovooorrmmcercarremeee 90-95 per cent
2 banks—upstream.__: : ;. 90-95 per cent

“ The air leaving the washer may require the use of a reheater- coil to
produce the required dry-bulb temperature and relative humidity.

When air of a given specific humidity has a low initial dry-bulb tem-

perature it may be preheated before it enters a washer using recirculated

. spray water. The preheating of the air increases both the dry- and

wet-bulb temperatures and -lowers the relative humidity, but. not the

specific humidity of the air. With an increased wet-bulb temperature,’

the air is capable of accumulating more moisture- by the process .of
adiabatic saturation and the final specific humidity and the final dry-bulb
temperature of the air as it leaves the-washer will be higher.- An addition
. .of sensible heat by the preheater takes place prior to the air entry into
the washer.
the washer is similar to method 1. The final desired conditions are
secured by adjusting the wet-bulb temperature of the entering air and
the use of a reheater when such is necessary.. . . T

" Method 3 involves heating the spray water to a ‘temperature, équéi -'. .
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In the case of method 2-the process of humidification within'

o

""" Solution. From Examl.:)lé‘ 2, Chapter’- 1, the fin.
- W= 0.000548, Wi = 0.00618,-and .W; — W, 2l e

lger pound (;f ((ii.ry air is 0.005632 X 4.5 ='0.03 Btu
ry air, excluding pipe losses, chargeable to the h
Bfu. The chargeable heat for humidification albﬁitim(g%%}ség gt ing o
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to the dew-point temperature of the air at the final desired conditions '

;I;hﬁ _xgﬁa&eat;r r%ay-bg located either in the washer sump .or external
1g. 3.: The air tends to become saturated as it comes in cori-

tact with the -heated spray water and if the humidifying efficiency of

the washer is 100 per cent, the air wi
t, the air will leave the washer sat
;:i}:; ls%g)jg:rjée:eﬁggzrtature. dRelixeating of the air will give the'lrlll::zesgei?;
erature and relative humidity of the air if th

g:ttﬁrh};i Zi?‘ maintained at the proper temperature.. In -this ;:OIJ::S};
Dot aeat anc crlng'.nsbture are added to the air as it-passes through the
Washer anc e dry-bulb temperature of.the leaving air.is greater than.its
entering ry-bulb -temperature. . : i et

" Example 1. Ai_rAié‘-to be maintai wi

:ruliznéghzegosgsjde éfir.};s. atO F a::da%egez:tczgtl"reg
.92 in. of Hg. Find the i

water. vapor to _b__e _added, and the ;?:tugilddggr?

th a relative humidity of 40 per cent
tive humidity and a barometric pres-
perature of the spray water, weight of
n the process. R .
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. F16. 3. Amr WasHER WITH SPRAY WATER HEATING Axl;\-ﬁGEMENT o

iz point tempefafﬁre 1s 445 F,
i = 0.005632 1b per pound of dry air,

Therefore; the spray water temperature should be maintained at'44.5 F and the moist
. ure

addition per pound of dry air is 0.005632 1b. A ing i
l}:eated enters the washer at 40 F and that it ‘leavtsazutxl!:éngvatslﬁ ts}z;: o eaer belng pre-
eat added per pound of dry air is: ~ 2 uratedva__p 445 F the

‘Preheater: [ 0.24 (40 ~ 0) ] + [0.45 X 0.000548
Washer:  [0.24 (445 — 40)] + [0.45 X 0.000548 (42.5)
" 0005632 x Lojo.z) oo X 0000548 (445~ a0y
eheater:[0.24 (70 — 44.5) ] + [0.45 X 0.00618 (70 — 44.5) ] = 6.19

- 9.61

. 2296 o
F its initial heat of the liqui
making the total heat per pgu:l%ug}
=22.93

© If the make-up spray water enters the ‘heater at 40 F

0.005632 (70 — 44.5) ] — (0.005632 X 4.5) = 6.11 Btu per pounx of eyt 1045

to the method of operation: (1) Direct, which
Indirect, which intro moi ir: an ;
indivect. :.'lC mtroduce. .n.lplstened air; and (3) Combined direct and

d of dry air.

TR APPARATUS FOR DlRECT»HUMIDIFICATION
Humidifiers may be divided into the following general tybes, accoraing
spray into the room; (2)
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