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than filters which have higher In most
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. resistance is deliberately added in the form of a perfomted
plate, pre-ﬁlters, or aﬂer filters for .the purpose of obmmm.g
a uniform distrib of air. The resi the
baffies or after-filters, is constant and generally ranges from
0.15 to0 0.25 in. of water at the usual velocities of 300 to 400
fpm. Such plates or filters, however, cannot compensate for
defects in the duct layout ahead of the cleaner. Suitable
screens of no coarser than 16 mesh should be installed across
all outdoor air entrances to prevent insects, léaves, bits of
paper, and similar material from entering the cleaner. Where
Iint is present in .appreciable quantities, devices for ling, re-

. mvalshouldbemsmleda.haduhhgc\mex E

Electronic air cl of the typeaxeeﬁicxent,
low-pressure-drop devices for m:novmg ﬁne dust and smoke
pamda They are ) in fixed plate and

pruperty and equipment, ablhty 4o
carry on dueree ing work-
ing conditions and even health bmaﬁt& shﬂuld be credifed
lgamstﬂlecﬂstofmsmhngundopemhngmadeqmb
system. The eapacity and physical size of the unit required
may emphasize the need for low maintenance cost. Operating
ensta, pxedxcted l:ie, a.nd eﬁm&ncy are more xmportant than

air
thleelecuunmmrcleanmbnvenmgherﬁmmt they
exhibit very high efficienci air, due
largely to their ability to remove fine dust which shows no
gravitational effect. They are equally effective on coolant il
mists imm h;gh-speed cuttang and grmdmg machines. Sys-
tem d as dirt is being collected,
and the resulting residue is disposed of directly to prepare the

moving -collector-plate types. The fixed collector plates are
oﬁeneoatedthhaspuns]oxlnsanadhwve Cleaning.is
generally accomplished by washing the cells in place with hot
water from a water hose or by means of fixed or moving
nozsle systems. The bottom of the equipment is made water
tight and provided with s drain. In one moving-plate type,
. the grounded elements on which the dirt collects are mounted
50 a3 to form a t.mvellmg cunun whmh mtermxttently passes
__through a reservoir af h 1 adhesive.
_The unit is equipped with wipers which remove the collected
“dirt from the plates. Tt then settles as sludge in the bottom of
the adhesive reservoir from which it is removed periodically.

Electronic Air Cleaners of the stationary plate type are
sometimes used without any adhesnve t.reatanent on_ the

t for further duty. The charged-medm type eleo-
tronic air ch are less effe than the ionising type
when compared on an individual test basis. However, they
incorporate mechanical -filtration ‘with electrostatic precipi-
tation and thus provide the effectiveness of & dry type air
filter should an electrical outage occur.

Recent developments in extended surface d.ry type filters
using very fine fiber glass wool webs or other materials, have
brought the efficieney of these filters well into the range of the
electronic or electrostatic types. First costs of these filters are
lower thap for electronic types, but higher than for panel
types. Operating and maintenance costs are higher than for
either panel types or electronic air cleaners. Pressure drop is
greater and slowly increases during its useful life. Choice
shuuld be based on considerations of both first costs a.nd

costs ag well as the degree of cleaning efficiency.
An advantage of the automatic filters of both the movmg
curuun and replemsbable—med.m type is the emall amount of .

p)M.es Under ‘such di the precip an

which is followed d muhya ondary
ﬁlu:randﬂ:ed 1 duced in the precipitato
. are allowed to blow off a.nd be eaught by t.he filter.
"The use of an aut filter for

which . they requue Such devices are therefore

these agglomerates results in an overall combination which
pmv:dea a hlgh degree of cleamng eﬁimency and also t.he
with an aut

ded for whe:elargevohxmes of air
bandled, where the installation is remote, or where
re]m.ble and frequent sttention to flters cannot be assumed:

.filter of t.hxs dmgn When hnndlmg certain types of atmos-
pheric dust, the ioniring wires and struts may mqmm permdlc
cleaning.

Electrical forces drive all particles to the collecting suiface
but cannot hold them there. In fact, after a particle touches
- the collecting surface, the electric force reverses and tends to
pull it off, and the dust is keld only by adhesion. It is, there-
fore, very important to be sure that either the dust is naturally
adherent or that the plafm are always covered with adhesive.
*The exception is given in the preceding pangmph descnbuig
the role of dry plates or ngglomemtors. -

Space Charge - S

. Du.stwhmhpassesﬂ:mughmwmze.randuchnrgedbutmt
; removéd carries the electrical charge into the space.’ If. con-
 tinued ob a large scale; this will build up a epace charge in
'thespacewhmhfeudatodnvethuchargeddustwthewnlls"
* Thus, an electronic air clesner which, for any reason, charges
*-but does not remove ths dust, can blacken walls faster thag if
nocleanmgdmeewemused_

SELECTION AND MAINTENANCE

To evaluate filters and air ‘cleaners properly for a particular
application, two factors should be carefully we'.ghed (1) the
degmeofw 117 quired‘and (2) disposal of the dirt
 after it is removed from the air. These' faitors affect initial
oost.s, opemﬁngeosk,mdthemtofmmbenmcedmtwm

quired. Savings from reduction in b

“bank. Au ic filters are constrv in
two or three choices of widths and generally range in height

drop of this type of filter is
n!somadvanmge Theﬁrstoostlssubsfa.nm.llyhxghexthsn
that of unit filters, but the savmg in maintenance cost tends
"to offset this disadvantage.

Viscous-impingement unit filters do not have efficiencies 48
high as can be expected from dry types of unit filters, but
their first cost and upkeep are generally low. They require
more careful attention tlmn t.he movmg—cumun type if the

is to be maint. within ble limits. If
hxghueﬁicmnuesmrequusd the dry type filters or elec-
tronic air cleaners should be given consideration.

Table 1 lists some apphmbon.s of various types of filters

ed ding to their efficiencies (AFI test methods).

FLTER INSTALLATION

tabl

1 in units of jent size

(or bandlmg when mst.nll.mg cleaning, or replacing. Such
units are usually designated as unit filters. A typical unit
filter may be 20 or 24 in. square and from one to several
inches thick, and may be either of the dry or viscous-impinge-
ment type. In large systems, the frames in which these units
‘gre installed are bolted or riveted wgetherwformnﬁlter
i offering

from 3 to 15 ft in 4 to 6 in. incrementa. Several sections may

bebolwdmgetherm(omaﬁlwbank,

Air are ly lled in the outd -m—

take ducts of buildings, and g

Ily in the

_bypass air ducts as well. Cleaners are Jogically plaoed ahead
.of heating or.cooling coils and other air-conditioning equip-

- AT Ciedners ™

Sy system to protect them'” from ’ dust. “The du.st
mmm,;,,d h'hethe filters ul: an sir-intake duct is likely to be'
ostl p,.ryuculatc matter of a greasy nature, whllB lmt. may
e e @ in dust from within the b}uldx:ng .

ance data for air
ba::: E:bhs‘md b unrestricted Air ﬂ;vgvh Filters
msu]edsomtthefaoemmn t angles-
e i ]
uld be avoxded and’ air, should be uf
unjforraly ¢ ih:er the entire filter surface, . using baﬁles or
d.ﬁus&rsanec&'ary . o
Failure of air-filter i o give
mmm,mmoszmsa,bemwedwmﬂtymsmﬂauonor
Ny e ;
im] quir
'l'he‘ ‘po air filter i
1. neﬁlmmwtbeofamplennefor'hemmmtofmntmv

load of 10 to 15 percent is regardéd,
mmdhuoanhmmvnlumeumbMtwm‘

talation:

such
t.he

egr ,°‘ & d“t;“ Ly dmp'
enmmm et , and mmntmnm)e, t;alm:; : d- e the
Slter type should be the most economi 3
q,‘;ﬁ'l;m ;pphcaho{ape "The first cost of the installation should be
efficiency and dep:ecmhon as wdl u upems
md oonvemznce of maintenance.

The (ollowmg reoommendnhnn.s apply to ﬁlfas mstn.lled

with central fan systems: oher ot
to and from the filter sho chan

nﬂle n?‘:?ap?mwm to lh‘.:\ne even nu' d:stnbuhon aver

tire filter area.
mz -Bufficient space should be pn'mdad in front as’ well 29
bebind: the filter to make it accessible for inspection and service.

dishneeol2w3ie=twﬂlbexeqmnddzp?xdm;onun tex

3. Access doora of eonve.mmt size should be pmvtd
sheet-metal connections leading to snd from the filtera,

T4 Aﬂdoononthedan-urndaxhnuldbehnedwﬁh(dth
pmmt infiltration of unclean air. All connections‘and seais of
the xheet-met.n.l ducts on the clea.n—ur side ahou!d be s airtight

Hlter bank must be calked at bypass of

mgmw ’I‘:b.uummlmpormtwhm encyﬁltexs

hshmddbemsh]led o l.hechn.mbu'm tmn'.

of and behmd tihe air filter. - -

6. Filters-installed_close to-an air mlct should be x'otedod

from the- weather by’ suitable louvers, | |n fron'. of wlu a ]axge
mesh wire screen should be provided. - '

7. Filters; ‘other than electronic . air " should hzwe
permanent indicators to ve a wnmmg
ance reaches too high's e .

8. Electronie air dea.nexs sho ve
system to indicate when high voltige oﬁ or sharwd ouL

Safety Requirements - - -
‘Safety ordinances ehould be mvmugnted when the instal
Intion of an air cleaner of any.considerable size is contem-

plated. Combustible ﬁlfenng imedia may ot be: pemuued in,
accordance with some existing local Combus-

tion'of dust and lint on a flteting medmm uposstble t.hough._

the medium itself may not burn.

ADSORPTION OF VAPORS OTHER THAN WATER

Foreign gases in the atmosphere selectively adsorbed by
charcoal include many of t.he org;mm gnsas, some of the
gaseous i of and
gaseous products of putrefaction.

Charcoals differ widely in adsorptive capacity. Those which
have marked adsorption characteristics, such as properly

>95.

>85
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¢... Typical Applications of Filters ™
Glassified By Effictency
R R Typical Appiications und Limitations '
T | Uaphend
' 3550 ¢ K conditicnere, pmh:o—
' <10 W‘!?od::f ‘];‘;t uchan from lmtn
: H accumulatio mﬁve]
' eflective on smoke, m.tlmg dust.
i and pollen.

. W‘mdow air conditioners, PMk

aged air conditioners, domestic

" ‘warm air heating; efiective on’
lint; somewhat ective on mm—
“mon ragweed pollen (generall

under, 70 pement), Nh“"ly

" ineffective on smoke and stain-,
’ mgtypepam es.

_"Fre_ﬁlw for ﬁnal “ieanup filters®

harmaceu
or whits mm} pmeﬂechve on

) smo‘m and staining particles.

"'} Same as immediately preceding
- but with greater degree of effec-’

tiveness; reeommende{d m“"z

for make-up air for pant
;‘;‘;. somewhat efiective in re-
moving smoke and staining type

A\ particulate.
Effective on finer airborne dust

and pollen; reduce amudge and
:umpoma ly; elightly effec-’
tive on fume nnd smoke; ineffec-.
tive on tobacco smoke. "Used i

building recirculated and resh

, tection. Some CYPG w’”’bly
* effective on bacteria. -

T cles he
Very effective on parti m

udge and stain, coal
moke sad tume. Highly efec
* tive on bacteria. Uses the same:

for 60-85 percen but’
. au:; ormance- Sulmbqe
hospif pharmaceuti
" cal tion areas, and con- -~

on tobaceo smoke. S

othérs,’.
filters and .some
ectronic :

usts, all emoke and fume;
‘::dia dm?ﬁ‘m with one
or two stages of prefilters; suit-
able for all classes of clean
roomalt1®
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