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heated spray water. In any air washing installation the' air
should not enter the washer with a weét-bulb temperature
less than 35 F. Thxsuaprecaut\ontoghmmawthedmguof .
freexing the spray water. -

Method 1. Except for the 'small a.muu.nt of energy added
from outside by the recirculating pump in the form'of shaft
wotk, and for the small amount of heatleakage from out’
side mto the apparatus, including the. pump and “its con:
necting piping, the process would be strictly adiabatic. Evnp-
oration from the liquid spray would therefore be expected to
bring the air \mmedmfﬁ.ly in contact” with it to saturation'
Ad‘mbaum.lly, and, since the'liquid is recirculated, its tem—
peratitre would be expected to adjust to the thermodynnmm
wetrbulb temiperature of the entering air. . .

"It does nst follow fmm t.he foregomg Ieasonmg t.lmt. the
whole air stream is | but
merely that its state point should move alofig a line of con-
stant’ thermodyxmmm wet-bulb temperature, The extent o
which the léaving air temperature approacha the therniod
pamic wet-butb temperature of the enﬁenng a.u-, or the extent
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penf.ure,tomsethemtempuamm bothdry-bulbmdwet-
balb, above B

to which complet hed, is cor ntly

expressed by a ratio known as bunud.xfymg fFective s or
saturating effectiveness, and is defined in Equsuon l as "
- e;“- "l—:,’xloo S (1)

o= humxdﬂymg or mtur-hng eﬂechveneu. pereent. .

iy = dry-bulb of the air, Fahrenheit.
<ty = dry-l bulb temperature of the leaving m, Fa.h:enbext
! =the samic wet-bulb
- ur. Fabrenheit. !
. The fnl]owmg may be Ls.k- as reprsentauve o! the
idifying , or saturating eﬂectwen of a, spmy—f.ype mr
wn.shex for. dw a.rra.ngemems stated

Amuomm S Lx;rm . nEBsGp
1 bank dqwnstrem 4, ' 5060, -
1 bank downstream 6 . 6015 |
1 bank upstream X; - 658 '
2 banks downstream Bto 10 . 8080
2 banks opposing each other 8to10 8585

3 banks upstream 8&010"' 90-48 .

The degree of saturation depends upon the exﬁmt of contact
between the air and water. Other conditions being the & Eame,
a low velocity of air ﬁ.ow is conduclva to h:gher hum:.dxfymg
effectiveness. - e

Method 2. The preh of '.he air ‘both d:\e
dry- and wet-bulb tanpemmm, and lowers'the relative hu-
midity, but does not aiter the bumidity ratio (pounds of
ter vapor per pound dry air). At a higher wet-bulb tempers-
ture, but the same hum:dxty ratio, more water can be absorbed
per pound of dry air in passing through the washer, assum-
ing that the humidifying effectiveness of the. washer is not
advermly affected by operation at the higher ; wet-bulb tem-
perature. The analysis of the process occurring in the whsher
itself is the same as that explained under Method 1. The-final
desired condmons are mcured by adjusting the- e.mount ‘of

h to give the i t—bu!b M. t.he
entrance to the washer.® -

Method 3. Evenxfthebmnsaddedwthespraywaﬂer
themmngoccumngmt.hewasherltse}fmysullbem-
garded as adiabatic. The state point of the mixture should
move in & direction determined by the specific enthalpy of
the heated spray. It'is possible, by elevating the water tem-

air washer ar

dahumldlfymgmrha:twuspmybanksandvsexghtmmna
feet long. If the aif washer Has ability to cool and dehumidify
t.baentenngurtnaweb—bqlbtampemtureequaltotheluv—
mgwaferwnpemtum 1txseonvenmnttomgnmmchs
widsher a performmne factor of 1:0: The actual performance
factor of any washer is the actual enthalpy change divided
byeutha.lpychangemawaaharoflﬂperformanoe factor.

Calculation of ﬂm , required pm'formanee factor, Fp, for
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Rg.6.... Gropl'u:al Solubon of Conditions Pmduced
“by ‘a' Dehumidifying Air Washer "
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any washer ap tving cooling and dehumidifying  where :
ea,,t,emadefmmli‘qmlt-mnz’ e T 4’ = thermod wet-bulb $ of entering air,
- (b h,)/([,‘ - . * Fahrenheit, -
- . 4’ = th d; wet-bulb of leavi i
where . Fahrenbeit, 4._"mcur.
b= ent.ba.!py at e.nhenng air wet-bulb tempentnm, Bw tu: = entering water temperature, Fahrenheit.
per pound. fa = leaving water temperature, Fahrenheit.

T hy = enthalpy at bavmg air wet-bulb hmpemcum at tua.l
: enndxuan,Bmpexpwnd. .
--enuulpy at wet-bulb temperatum leavmg a
~with Fp ='1.0, Bwperpo\md.
Knowmgt.he performance t‘ncfmof sparhcu!.a:ur wa.sher
the u:tunl conditions of .can 6~
termined a8 shown in Fig. 6. Pomhla.ndZmplotted 0

Performance factors expressed in these terms normally vary
from about 70 percent for a single bank washer 6 ft long to
practically 100 percent for a unit 8 ft long with two spray
banks, one opposed. -

It must be remembered that the performance factors ob-
tained byt.hwetwomct.bodsm not equnlasuseen in Fig. 7.
are based on entering

mmmmnmmmmwNMtatw nt, {
dnd leaving aif wet-bulb'temperatures, &’ 'and 4’. Point 5
fepresents. the condition st which leaving air wet-bulb md'
leaving water tempersawm ‘would be the t mma Thxs pomt ia"
ined by slving Equation 1. for ks . g
. OB
s AT ! -
A dugonal lme is dnwn '.hmugb Pomt 5 with a negshve
slope ‘equal to the wnﬁer—&)-ur we:ght ratio. Pmnts 3 and 4,:
64 which this diagonal line i :
pommlmdz,shawt.hemqmmdm

" Beat aboorbed by. the water—heat removed from tho air, .

'I‘hegmphmlmethndasdescribed cin be'Tised to”
qmckly M:mlnhmm of gir-vwrasher cooling and- dehurni

Ano\‘.hermet.hodmmetmestmdtoexp the perfc c
r;addnmu isngmmtermsofﬁbemléﬁonghipof@e‘

The
we'fbulbhmperm:mofﬁi‘mdml?wxmaleawngdﬁ-
ference between air and water of 1.l SFdegandawMertem—
pemﬁuenseoflOFdeg The calculation of Fp is ind

of rise in water umpembuxe However, the equation  for Fp
does involve the differénce” between entering and leaving
water temperature. For example, the performance factor for

- 65 F entering wet-bulb temperature and 1.5 F degrees leaving

difference falls from 0.925 for 10 F deg rise in water to 0.912
for 7 F deg rise, assuming the lesving difference is still 1.5 F
deg. This emphasizes the desirability of stating which of the
two performance concepts are being applied when eonsxdermg
factors. As an added pmunon, it would be well to also give
the washer requuement in terms of lmvmg temperature dif-
ference between air and water for a given set of conditions®
Air Cleaning, ol
The dust removal efficiency of air washers depends la.lgely
on the size of the particle, its dens:Cy and wettabilily and its
solubility in water. Eﬂimency is hxghest for ﬂxe hlger more
wettable particles, almost
entirely by impingement of particles on the wetted surface ol
the eliminator plates. Sinee foree of impact increases with sige’
of solid, this together with the adhesive quality of the wetted
surface determines the washer's usefulness as a dust remover.,
Expenenee has shown that the spray itself is xelat:vely ineffeo-;
tive in ing most at: dusts. Air hers are of;
little use in removing soot particles because of the absence of.
an adhesive effect from the greasy surface. They are also not.
effective in removing smoke because of i.nadequa.t.e inertjg of,
the small particles (less than-one micron) to .impinge .and
be held on the wet plates.. Instead, the particles follow the,
patholthewbetweenﬂxephtesasﬂ:eymumblebo
pierce the water film covering the plates. Cell—type washers,
however, are efficient air cll In they
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) PRI IR Y B from 70 to 90 percent by weight of the airborne sohd mntta
. eanne wateRssse | which includes most particles
o ™ ’or hi 1 ERA) many down to 1 micron. However, they should not be used in.
2 A &\v ~t~"""i~¢ I N cotton mills and other installations where large volumes of,
gom > N N e fibrous or linty material are present in the air, unless it i
g \\ D = }\N filtered out eompletely ahead of the washer.
¢ . R *K‘( Maint o
T IR Hi_ Al &
g k{r‘; __&‘ \<\ . Umnhrrupted performsnce depends ]x.rgely on a regular
Soool o S en™ Hor o™ 1 and i T
. or e N \ operating conditions; h a weekly hedul
A S is common, practice. Thespmysyatemreqmresthamm
e, “'"_n-‘,_-;n) : RN attention. Partially clogged nozsles are indicated by a rise in®
=) R \ xprny pressure, whxle the sympfom of e_mded orifices is-a’ fall
orol | . - bl
. TEw, mm;m.c;om'w A‘.’g‘ Ao .m»ul ?“,“ tmuouz operation a bypas around pipe line strainers or du-,
R plex strainers is required. Air washer tanks should be drained
9.7 .. C of.Perf \Factors' for and dirt deposits removed at regular intervals. Eliminators-

Gtven Set of Conditions

and baffies should be inspected periodically and repainted to




