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Test methods of the National Bureau of Standards have

are neveﬂ.heless vnlid and signiﬁmt bemuse'a.l] were subjéct -
B

1965 Guide And Data Book

UmtorPandType.Anumberofdxﬂerentmatemhm
u&dasd)eﬁltenngmedmmmumtﬁltgmofthevmu,_

vnhdltyformh:msons,butbewusethemhngmper-
. formed for government departments and on the basis of confie
dmtm]mporhng,thetmtv&luzmhxgelymtnctedtogovem—
ment personael and contractors doing government work. .
Dioctyl-phthalate (DOP) smoke, 8 homogeneous aergsol
of 0.3-micron particle size, is used to test a special class of
extremely high efficiency filters, used principally to’ oont.ml
particulate mat,fer of extreme tonclty, nnd for supply sya-
tems to areas ing p Since the test
aerosol and procedures are standardized, resilts on this
fnmﬂyofmﬁltemcanbewmparedmavnhdmmner .
on the teristics of air filters con-
tinues, and techniques are in use-and' under development.
However, &hase are beyond the scope ox' \‘.hls chapter.

_TYPES OF ‘AR CLEANERS

All the common types of aif cleaners fall into two broad
categories: (1) filters proper, wherein the u:cumulntmg dust
Mmsultsmn drop ina 2 ,tothemd
of an operating period determined by i
prmmdmp,gmem.lly05w10m.ofwnter it 'the end of
th:spemdﬁ!ﬂersmextherrephwdorw&shedf’ne-us’ea.nd

(2) the jonizing type electronic cleaner in wbmh'depoax

fibers, metallic wools, fibers of glass, and various eo
tions of metal screens and mah material, crimped wl.re, screen,
woven mesh, metal pings or plates, or & com-
bination of thae The arrangement of the medlum in th:s

type of ﬁ.lter lly i two basic

1 The kigh-velocily type in which the fil medium is

moﬁ'eralowvrc;ztmm eﬂowgm 'Ihmtm
mm ig_nmlly does not have any recommended direction
of air flow. Filters in this category carry a nominal face ace velocity
ntmgcfﬁvm!&)ﬁosmfpm. Due to the possibility of face
gh— city viscous-impingement filters

type. These include apimal hair, vegetahle
nfigura-

loading, these are

&b:;dnme{yh;naﬁ‘ thnemmveamountaof!xn:g
2. The progressios y design, in whi

themedxumu dm’::fronthelmnngwndetbmgt

%&%ﬁd& nus“d'm depth it e s
on of Uy t the dep of!hemcdu,mth‘he

particles being removed near ear the air entering face of the filter,
and selective removal taking place throughout the depth of

medium. Filtera of this desi 1) rated at a
butyol300w350p gngenemynre 868 face ve-

The adhesive or oil used on 8 vxscous-lmpmgement type
filter requires-carefu! selection. In genem.l it ia good practice
to follow the filter f De-~
girable chamctensmm of a smtable .adhesive are: (a) a low

removed st the end of an operating cyx
" sutoreatically or manually, or by
plates through an oil bath. Pressure’

t excessive evnpomtmn, (b
a vnseosn.y (.ha.t varies only slightly with normal changes of

stant throughout the operating cycle. |
‘This classification of air cleaners is set
Aw Filters .
1. Viscous Impingement
’ 8 F‘nma,panelorumttypa o
Moving curtain LR
(Extended urfme, Deep Folded)

2. Dry Type
a’; 'Ilzmkbedaofﬁbm,pommsponge,eu. N
nonwoven mata

3. Charged Media, Elsctronic (Dry)x
Electronic, Air Cleaner, Ionizer-Plats Typc +
" L Btationary plate type, washab '

2. Rotating plate type.

Viscous Impmgemeni Filters

Viscous impingement filters ’ are ﬂat, shallow ' amembhes
which the approach velocity of the air stream equals’ thé
velocity through the filter media. Thus, t.belm" ity
thmughtheﬁltermedm:shzgh (250w5mfpm) Theﬁlta
media is ¥l

ly coarse
bedofhxgbpommtymd m\‘.haeaseofthmker,bed.s,ofmlap
tively high dust-holding capacity. These filtera are. cbamo-
terized by relatively low eﬂicxency on dust, good
lint, and low cost. !
Viscous-impingement types of filters denve '.beu-
the fact that the medium is treated with
frequently referred to as oil or as adh

, (¢) ability to inhibit growth of Bacteria and

" mold spoxu, (d). high caplllanty, or the ability.to wet and

retain the dust particles, () sh:ghﬂashpomtandﬁrepomt,
and (f) freedom from odor. : .

.Unit ¢ypes of wscous-unpmgement ﬁl&em are’ usun!ly pm-
duced in_ nbininal thicknesses of ‘1. aad 2 in.snd in several
standard sizes. The initial resistance of typxl:al filters of thig
category usually nmgs from 0.08 to 0.15 in. of water. The
resistance of any air filter increases with an increase in the rate
of air flow. In the case of ‘unit types of viscous filters, the
initial resistance at other than normal rating can be approxi-
mated froxn Equation 3:

x.=e,(m/v.)'-i~ @

wh T
;A -leushneentmrmdmhng,imhunm

. By = resistance at air velocity, Vi, inches water,
V1 = face velocity at normal rating, feetper minute.
V= fmve!nutystothertbannormdmhng, feetpummufc.

Umt filters generally fit into meml frames wlm:h are riveted
or bolted together to form a filter bank or section. The rate of
loading of the'filter cbviously depeénds upgn the type and
concentration of the dirt in the air being handled and upon
the operating cycle’of the system. For this reason, periods
between maintenance canpot be predicted with certainty.
Mmometenordmﬁgsgmmofﬂenmmned to measure the

"the o€
of the filter, the air stream’is broken ‘up mfomanysmall
columns, a.nd these individual® columns” of air’are made to
changednechnnmxnynm:sdunngtheeoumeofpamnge
through the filter. ‘At each change of d:.rechon, momentim
ca.rmstbelmgerdustpuhdesmastmgbt hlthey
mpmgeagnanstthedémmhorﬁbemofthemdxmdﬁdm
held by the adhesive surface. i 1

Theﬁltermnybeoft.beum'.orpaneltype 'l)t.heperm‘,-

- nent 'type which is manua].ly cleaned heed,' [¢3) tbe
disposable type which is replaced aftér it has necumulsfnd ita
dirt load, or (3) the automatic movingicuriain b

"dropdeross the filter bank ‘and “thereby indicate
when the filter requires servicing. The final allowable pressure
drop may vary from ohe installation to another; but in gen-
eral, unit filters are serviced when their operating resistance
reaches 0.5 inl of water. With certain types of media a decline
in'efficiency may be the limiting factor in’ operating life rather
tha.nthemcreasedremhneeduewdxetload

The manser of servicing unit filters depends upon ﬁlt{

. construction. Disposable types of filters' are constructed of

me.xpmmvemammlsmdmdmxgnedwbedmrdedaf
one. period of use.’ The cell sides of this design are usually a

- combination of cardboard and metal’ stiffeners. The' perma-

Air Cledners

nént typo of it filters are generally constructéd of metal in
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Most wtama.tm types of viscous filters are equxpped witha

ithstand repeated handlings. - Various motor ting the drive mechan
0'(15101:1” ded for filters of this désign, thmughageanedueer’l‘ha ing period is £0
butmmmddyusedpmceduremvolvmwuhmgme f.haf.themedntmvelmnbeadmstedforchangmmdust
mfamﬂ:mmorwsfa- g y using a and In the of an

or spraying the filter wnh ita recommended ad-
:;nvglpﬁacgsva adhesive should be allowed fo”drain
from the flter before itis put back mﬁo service. I.u order to
pmw:le as uniform P , it is
Jvisabl wusethe-‘“'"- systemofﬁlternmte-
where banks are involved. In this procedure, a
m of thehélgtzr ba-nk (20 25 percent) is reconditioned
Certain al of unit
viscous filters are designed to have the filters washed
m::. Cleaning is generally accomplished by means of hot
watef spmyedimmahoseor by the use of fixed nozzles. At
the of the washing cycle, the y dh
is upp].led. ‘Where filters are washed in place, provision should
be made to collect and drain the water s0 as boprevmt]m.k—
age from the filter housing.
Movirig-Curigin Viscous Filters. Automatic moving-curiain

" viscous filters are available in two main types. In one design

thﬁltermedlumzsmshﬂedonatmvelhngcurtamwhwh

passes an ive reservoir where the
media gives up its dust load, and at the same {ime takes on

i nneweoahngofadhesxve.Themedmmusedxnthmdmgn

generally consists of metal panels or sections made up of screen
wire, stamped plates or baffles, or reinforced mesh which, are
attached to a pair of chains, and these in turn are mounted

'onspzocketalocawdmfhefopmdbotwmoftheﬁlterhous-

ing. The media thus forms a continuous curtain which' moves
up one face and down the other face of the filter. Arrange-
ment of media is such that the air is caused to change direction
many times in its passage through the curtain and thus pro-
vides the impingement effect for the collection of dust

. Automatic fiters of this design geneml]y uhlwenhmerfor
periodically moving the filter curtain. This timer,is so set that
ﬂxecmmma‘kmone comp!ebe revolution in 24 to 48 hr.
Periodi d dirt must be d from the
adhesive reservon' This is generally done by scmpmg the dirt

- into a t.my which can conveniently be suspended fmm the

filter w11] lemun sppmnmately constant as long as proper
A of04h05mofwnﬁer
atafwevelocxtyofﬂfpmmtypn.loﬂhmclm .

Dry Type Air Filters

The media used mdrytypaofmﬁltexsmusunlly fnbno—
like or blanket-like materials of varying thicknesses. Media
of cellilose fibers, bonded glass, wool felt, asbestos, sym.heum
and “other materials have been used eommemm]ly Ths
medxummﬁlhemofthxsnhsxsfrequenﬂysuppoﬂedbya'
wire frame in the form of pockets or V-shaped pleats. In other
designs the media may be seli-supporting. Pleating of me
medmpmvﬂanb;g‘hmuoofmedmmwi‘aeem .

’l‘beeﬁcnencyofdrytypemﬁhansusunﬂyhlghe‘rthm
that of viscous impingement type filters, and the variety of
media available makes it possible to furnish almost any degree
ofdmmgeﬂime.ncydes:md Modemdrytypeﬁlmmed.m
and configurations give dust-holding capacity egual to ‘or
better than many viscous impingement filters and efficiencies
that are much higher. The high eficiency dry type filters do
not generally need prefilters to obtain good service life.’ Ex-
ceptions to this, however, are the filters rated at 99 .9 percent
efficiency on Lhe DOP test serosol.

‘Where highly efficient filtration is required, the DOP rated
dry filter, the electrostatic precipitator, and a second group of
dryﬁ!wrscove.nheﬁeld The.first group are rated by the 0.3
micron DOP smoke method only and show 99.9+ percent
efficiency. The electrostatic precipitator, usually rated by
atmospheric dust spot method of NBS or AF1, show efficien-
cies from .90 to 98 percent. Theh:ghueﬁc)encydryﬁlwm
that are usually rated by either NBS or AFI stmospheris
dust spot, show performance up to about 95 percent.

The DOP rated filters are made in an extended mrfaceilo:;,

tion of deep, spaced folds of all glass fiber paper-
f:l;gnmﬁerm,orone;;deoiag!MMmmﬂeNBSorm
rated higher efficiency filters are usually made of a mat of fine
glasﬁbermtbmknessmfmmabout}wlm'l‘heuaeoﬂ_he

reservoir lip.. The freq; of dirt 1is a variable; but hxghe_r efficiency dry filters is di :I‘h‘e‘chowe bet

in normal operation this type of filter will require att ati ; a.nd the type of-dry
approximately once every three hs, Where it is desirabl filter d ds on the tech and an e

to elimi the mai iated with ing the studyofmmntenmeeandmplscememcosw -

precipitated dirt from the reservoir, the adbesive may“be
Pumpedﬂlmughoﬂdnnﬁersorcanbe&llnwedtocin:uhﬁe

ughhrgempamtysetﬂmgmnks. . 3
filters are also lable in

Insomedwgnsofdrytypewﬁltem theﬁl(ermedmxs
replaceable and is held in position in permanent metal cell
stda.!noﬁ:erdm@sthembmedlmdxsposedo{ﬁm\t
has Inted its dirt load.

qhxch the media 3 furnished in roll form so that it is fed
automatically across the face of the filter, while the dirty
media is being rewound into a roll at the bottom. Most designs
of this type have the media automatically fed across the face
of the filter by-means of a timer control ar pressure switch
eont.mLThehmueonh'ol to be prefernble b the
media can be replenished in small i ts, and this resulta
in & maore uniform operating resistance. Filters of this design
are generally constructed to be fail safe by having a signal that
indicates when the roll of media is about to become exhausted.
Mﬂmmmehmethednvemowrmde-energuedsothnthe
filter cannot run out of media. The normal service require-
ments involve insertion of a clean roll of media at the top of the
filter and dispoging of the loaded dirty roll. Automatic filters of
this design are not limited i in application to the vertical posi-
tion. Horizontal ar are available for use'in’

tion with make-up-air units, air conditioning units, etc.

Mention should be made that the absence of an adhesive
ond:eﬁlte:medmmdoenotnmuﬂyqua)ﬂynuadry
fype air filter. The disti
theh:gheﬁiuencypmduoedbydnsm&llermﬁbemmdthe
fact that the fibers are spaced close together to obtain a densa
mtorpad.AlowmstancepadeonMngofh:geﬁbem
having no adhesive coating would be a dry filter but would
be less effective than a typical viscous-impingement filter.

The initial resistance of a dry type filter will vary with the
choice of medium. A number of commercial desigas have an
initial resistance of approximately 0.1 in. of water. It is
cushmnrymrep!aoethemedmwhenaﬁnalmst&nneofOS
in. of water is reached. Other types of dry media providing:

_hxgherordemofcleamngeﬁicxencywﬂloﬁersmgbﬂmsb

ance to air flow. The overall operating resistance must be con- |
sidered in the dwgnsmcethntmthemsmoeagamst
which the fan will be called upon to operate. -
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