594

< 1 A orv-sus

1 TEMP, (FALLING)

gy o .

3 8 )

<&

33 T——in__ oUT
25| FivaL TEwr o1 —

N WATER TEMP. Eonstan] ouT

“TIvE OF CONTACT
Fig.1....

bank to 10 gpm for double banks.per 1000 cfm. Pump-
iﬁaadsmnummﬂybemme mngefmmsswm ftbfwaur
ding tn’Epiay premureichmght of appamhxs,

h Lh thé*type and number of baffles, ehminawm,‘_ 3
‘"Hri’f ‘niymber of spray banks and their difection
vbfomt size and type of other régistances alich as
hénﬁnz coils; and other Tactors such ‘ds air 'défisity. Re-
mstancemaybeaslowas‘m or high as 1 i, water' éohimh.
*Thy mnnufacturer ‘shoutd be eonsulted a8 %o the

Casing’
“a!t.hough galvanized ste¢l is' the most common. Casii
usua]ly e of 18 gage steel reinforced with angles.
~'and’ top “ar¢’ bolted nnd g:sketed for watertlg_hhess } Ok or
“tore'd aly p. d'hetess.
Thc)hmku rma.llynot.lasthsn 16 in. lughwﬂ;hn! ih.
“Water level and may extend beyond the ‘casing on lhe'm.bet
end to mike the suction strainer more acogssible. The ‘tdnk
"ﬁm Be parhtmned by the installation of ‘4 weu' nsukﬂy in
£ remréulnnun of | sp
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interaction of Air. and Wufer in Evuporuhve Air Coolmg Apparatus
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AR WET-BULB
TEMP, (FALLING)}

- ¢gir "distiibution through 'the ‘spray chiamber and 'to’prevént

+ backlash of the spray. They consist of horizontal or vertical
plates with one or more surfaces, spaced about 3 in. apart.

: Thweplam nmmllymxdeupof%gaga:teelmdmre—

tomizod

movable mm:ridpunﬁy r in's’ groub.
b pray :nutzles are designed to d a’finely
~€pray And- Epaced-to-give & uniform covérage thmuv'h “which
nt.he air must-pass. -Pressures normally vary from 20 -psig
40ps:g depending on-the duty. Small orifices, at pressures
~up to:mboiit 40 paig, prodice a fine spray necessary for high
wurhidifying efficiéncies; while the larger orifices, at pressures
-giround 25'psig, are commion for dehumidification. Nozsles of
- the self-cleaning type have recently become available. Spray
nozzle ‘¢apadities vary:from-about ' gpm to-334-gpm:per
“rnozzle, :and-epray’ densitiea are ordiniarily -1 gpm-to about 5
.gpm per, equare foot of tross-sectional atea per bank. Spacing
‘~variea from about 0:75 to 2.5 nozzles per square foot per bank.
For lower spray densities smaller orifices should be used'to
.. avoid bypasmgau' t;ecause ofa poor SpIBY coverage. Flooding
* nozzles; for'w the elifnir about 6ne g'pm
“per nouie ina flatstream at 3 to 5 psig pressure. -
treiners are dspally iisde of fine mesh eopper or” tirass
“’sdrem extend.mg ‘the width of the “tank. They “ire
sumetlmm pla.wd in cyimdnml ghape over the pamp suctmn
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eonwcuonmthmdm tank St-mmmshould bemdxly;e«
ngs in the:

screen ahould be. smaller t-ha.n the spray, onﬁce to minimize
of nonlm. Belt type; a.utoma&xc and other specially
designed xumnem are available {or use in textile mills and
other industries where lint or heavy concentrations of dust
are present. Accessories wluch should zeuemlly be' included.
are 8, float valve bo t

tank dmm P ¥y suctmn
on the spmy chamber
CeIlJ'ype Wushers‘

nwsa by passmg
u,e ‘air through cells packed wtth glass, | mew, ar fiber screens..
‘See, Fig. L'I‘haceﬂsmmngedmumoverwhmhwater.
i dijtributed. and are Tollowed by conveutmml blade type or.
glass mat eliminators. Most_eall-type: ;washers are armuged
for conciirrent air and water flow. They are also ¢ 0Ds
lwwﬂduzzlot; counter-current flow characteri; or

gigés in’ e:ther unmsulated or msulated Gon-
tandard are availablé up to 10  ceils high
by 2ce!lswudew1thacapamtyof 130000cfm.’1‘heymalso
b_{ul umt.nry apparatus up to 33,000 cfm oomplet.e with fan,
motor, putnp, and exteriial spray piping. 2

Cell-type washers do not ¢ Fequire atornization ¢ ‘the 5p! pray,
water butgood water distributit n over the!nceofthecells:s
m ial” The' quantity of water required for near saturation
hé air is very low. Asaturauoneﬁectwenwofooww
percent is typical. Water requirements vary- from 24, to 4
gpm _per 1000 cfm’ with resistance to air ﬂow ranging from
0.15%0'0.65 in. d _non,nmymr' 5d snd the ai
veldeity through’the ealls. R
-Exch washer wnsista oI a number of cells, normn.l)y in.
squnm,srra.nged Atypxcalcel.leomsteof‘ etal
frante packed with glass fiber strands. The glass oceupies only
3h6percentottlwvo!umeoftheceﬂbutpmentsamtal
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wetted ares; when sprayed, of approximately. 100 t0 125 sq ft.:
‘Wire mesh screens are employed at both faces of the cell fmme
to retain the glass pack. Each tier is independent of the ather
and has its own spray header, drain sheet, and oonduxh to the
tank below except for the lowest tier. .

The tank is provided with either a flat or slupmg botwm a8
8 regervoir for the circulating water and for dirt fushed from,
the cells. The sprays consist of a pipe beader with nozales for,
each tier of cells. These are usually ‘manifolded, externally,

header. Nozzles deliver spproximately 2 gpm at 6 psig.
nators are provided downstream from the cells to remove ¢n-
trained moisture from the air stréam. Theymsybenlamcql
blade type, providing 30 deg deflection of the air stream with
hooks for_trapping impinged droplefs, or glass mat, . type
in’ tiers similar to the cell arrangement. The glass
mat type is 2 in, deep, random packed with glass fiber in 8
metal frame. Connections are provided for internal, Spmy
headers, drain, overflow, steam injector for cleamng
in place, pump suction, water quick fll, and makeup water
controlled by & float valve. When dehumnd:[ymg 8 weir angd
weir outlet for returning chilled water to the mfngemhdn
system'is usually included. . i

High-Velocity Spray-Type Washer

Recently a hlgh velocxty f.ype of w washer has come into,
use which employs a The unit
on the same general pnnc:ple as the conventional spray-type
washer. However, the casing is eylindrical and the eliminator
consists of a revolving assembly of sheet metal blades'extend- .
ing radially from a.central hub. See Fig..5. The higher air
velocity permissible with the rotary design reduces the cross-
sectional area.of the unit, while high saturation efficiencies
are’ maintained by, use of more noszle banks and &' desper
spray path. Velocities as high 23 2400 fpm have been appligd:

High-ve!ocxty washers, with axial flow fans dmgnad for
1 in. external pressure, are presently built in sizes from
10,000 to 45,000 cfm. T’ney m fu.mlshed wxf.h fmm 1 to 6
spray. banks, making p a
high as 98 percent. Reeommended spray pressure is 30 {0 40
pstgwnthanommalwaterﬂowmngmgfmmsowAiOng
dependmg on size of wnsher The high-velocity air drives the

tor which d Yy

force 50 that the water and its entrained material draifi from
the unit into a central storage tank. Return and ouldoor air
dampers are built into this unitary design of washer:. -Opera-
tion with velocities 3 to 4 times those of conventional air wash-
ers substantially reduces space and weight réquirementa. , -
Humidification with Air Washers 2

Air humndlﬁcauon can be w:ompl:shed in Lhree waya mth
an air washer. _These are: (1) use of recirculated spray wateg
mt.hout pnor “treatmeat of the air; (2) preheating.the ajr
and washing it with recirculated spray water; and-(3) usmg

-Fig. 5 ves High Veloafy Sprey-Type Wesher




