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CHAPTER 24

able. Where lint in an ly dry state predominat
a dry filter obviously may be preferable 0 ulher iypes
because of its lint-holding capacity. If the lint is greasy, or
if oil vapor exists in the air, thedryﬁlt.er if it is of the
cleanable type, may be troublesome, since tends to
make it difficult to clean. Most dry types, however, employ
a throw-a type of medium which is held in permanent
metal fmma so that the difficulty of cleaning the medium
is avoided. Some dry filters are capable of high efficiencies,
compared to other unit filters on fine particles, but their
dust-holding capacity for such dust may be inferior to
chat of the viscous-impingement type.

Viscous-impingement unit filters are practically standard
in size, and their overall dimensions are small when com-
pared with their ratings.

Throw-away units are often installed in series so that

the one in front, which usuaily becomes plugged with lint, -

can be discarded, after which the downstream unit is moved
to the front and replaced by a new unit.
Viscous-impingement unit filters do not have efficiencies
as high as can be expected with some other types of unit
filters, but their first cost and upkeep are generally -lower,
whether of the cleanable or the throw-away type. They
require more careful attention than the mnvmg—curtam
'.ype if the i5 to be maintained within
limits.

FILTER INSTALLATION

specific appli
g ‘against eficiency and d well ag
and convenience of mnncennnce

The following recommendations apply to filters installed

The first cost of the mst.allnhon should be

© with central fan systems:

1. Duct connections to and from the filter should change
size or shape gradually to insure even air distribution over the
entire filter area.

2. Suﬁiclent space should be provided in front as well as
behind the filter to make it accessible” for inspection and
service. A distance of two feet may be regarded as the mini-
mum,

3. Access doors of convenient size should be provided in the
sheet-metal connections leading to0 and from the filters.

4. All doors on the clean- -air slde should be lmed with felt to
prevent, infil of 1 and seams
of the sheet-metal ducts on the clew air side should be as air-
tight as possible.

5. Electric lighta should be installed in the chamber in front
of and behind the air filter.

8. Filters installed close to an air inlet should be protected
from the weather by suitable louvers, in front of which a large
mesh wire screen should be pmvldzd

7. Filters, other than electronic air cleaners, should have
permanent mdlcnton to pve & warning when the filter resist-
ance reaches too high a value.

Safety Requirements

An investigation of safety ordumnm should be made
by the ¥ when the i ion of an air cleaner of
any bl lated. It is ible that

le size s P

Many air cleaners are available m umts of

haratibl

size for handling when installing, or L
Such unitg are usually dmgnmd as filters or unit filters.
A typical unit filter may be 20 in. square and from one to
several inches thick, ding on the facture and
proposed use. In large syst.ems a number of such ‘units are
installed adjacent to.each' other and collectively called a
bank. of filters.
Air el

lled in the outd ir in-
take ducts of buildi and Iy in the recirculating and
bypass air ducts as well. Cleanexsmloguallyphwda.lmd
of heaung or cooling coils and other air- di

are ly i

filtering medm may not be permm.ed in a.c—
cordance with some exi: iocal

tion of dust and lint on a filtering medium is pomble,
though the medjum itself may not burn.

ADSORPTION OF VAPORS OTHER THAN WATER'

Many of the foreign in the atmosphere are selec-
tively adsorbed by charcoal. Included are many of the
organic gases, suchast.husemm.naungiromamma.lsand
people, some of the g of

£,

ment in the system to protect them from dust. The char-
acter of the dust arrested by the filters in an air-intake
duet is likely to be mostly particulate matter of a greasy
nature, while lint may predominate in dust from within
the bmldmg

The published performance data for all air filters are
based on straight-through unrestricted air flow. Filters
should be installed so that the face area is at right angles
to the air flow whenever possible. Eddy currents and dead
air spaces should be avoided, and air should be distributed
uniformly over the entire filter surface, using baffles or
diffusers if necessary.

Failure of air-filter install to give satisfs re-

esters, and g P of p

“tion.

Charcoals differ widely in their adsorptive capacity.
Those which have marked adsorption characteristics, such
as properly -prepared coconut shell charcoals, are sometimies
called activated charcoals or activated carbon’ These ma-
terials can adsorb approximately 50 percent of their own
weight of many organic gases at 70 F. The charcoal may
be used for a long time by r jon at high temp
under which condmon it gives up the adsorbed ga.ss
Temx PP ly 1000 F aré desirable for
reactivation. Charcoa.ls for use in air bandling systems
should be ahle to stand physical lmndlmg including re-

gt .
sults can, in most cases, be traced to fs.ulty mst.allahon or

improper maintenance or both.
The most important i t

efficiently op air filter installati

1. The filter must be of ample size for the amount of air n. is
expected to handle. An overload of 10 to'15 percent is re;
as the maximum allowable. air volume is subject to'in-
crease, a larger filter should be mstn.lled

2. The filter must be suited to the di

of a satisfact
are: .

Y a.nd

loss by breakage or dusting.

Az apphed in air handling systems, the charcoal is placed
in perforated metal containers which are grouped in frames
and set in the air stream. The percentage removal of an or-
ganic gas, such as carbon tetrachloride, is 95 percent or
above, when placed in intimate contact with the earbon at
70 F. In commercial apparatus there may be a bypass ef-
fect which depends on the physical arrangement of ‘the
charcoal containers. This bypassing reduces the percentage

uch
s degree of air cleanliness required, amount of dust in t.he

d in the total gas passing through the adsorber.

" Resi to air flow is usually selected within the general

5p, Op ng

ente air, type of duty, all
e and facilities.
3. The filter type should be the most economical for the

range of resistance of impingement filters.
The required quantity of recirculated air to be treated
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Air Cleaning

is determined by dividing the ts for

frev air, minus the outdoor sir, by the fraction dennting
the percentage removal of the gas in question in the
adsorber bank which is to be used.

Adsorbers may be applied to reduce objectionable gases
entering through the outdoor air inlet. They may also be
used to reduce the odors caused by exhausts from process-
ing. Adsorber beds, in all cases, should be protected from
dust, free oil, and grease.

PART ll—INDUSTRIAL AIR AND GAS CLEANERS

Industrial development and growth of industrial areas
have had a cumulative effect upon the problem of oun-
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terial aremvolved except fort.hosecasswheredls--
charge to ible or demdely p -
able. Where air is lated, its must not
excoed the hichad Howabt
listed in Chapter 7. Usual requumnents are 8 fmnon of@en
36 to ¥4, of this on:

air quantities recxrculated in relation to the cubical eon-

tent of workmg space, and the presence of other exhaust
to the at

Clea.mng requirements for the utilization of cleaned gases

are dependent on ‘the process and are genera.lly of the

air

trolling contaminants. Not only has th
many cities become more polluted, but the mtensty of pollu-
tion at the points of contrel has increased. Accompanymg this
inerease in pollution there has been a growing consciousness
of the need for more effective air cleaning among house-

- wives, store managers, industrialists, and legal inspectors,

and this has resulted in increasing severity of regulations
pertaining to collection of dust and contaminants.

Air cleaning for the supply systmn is usually accompiished
by means of some type of air filter. To prevent escape of
industrial dust into the stmosphere, some type of collector
is required. An industrial air-cleaning installation LS de~
signed to perform one or more of the following 6 fi

highest order (usually to pheric
clea.nlmes)
dless of standards it is good practice to install the
most eﬁechve 1l ilable in the light
S Hlation, aad
cos'.s Th:s:swarmntedbecausethemqmreddegreeof
leaning is increasing conti L

FACTORS AFFECTING SELECTION
Selection of an industrial air cleaner for a given applica-
tion requires an evaluaﬁop of the following 5 considerations:
1. Concentration, particle size, and sise distribution of the
contaminant.
2. Degree of cleaning required.

1. Prevent a nuisance or physical damage to an individual,
a plant, or adjacent property.

2. Prevent re-entry of contaminants to working spaces.

3. Reclaim usable material.

4. Reduce fire, explosion, or other hazards.

5. Permit recirculation of cleaned air to worhng spaces.

6. Allow utilisation of cleaned gases for processes.

DEGREE OF AIR CLEANING REQUIRED

The amount of material which can be discharged-to the
atmosphere is established by local or state regulations
prepared by pollution cont.rol labor, or health departments.

stabl d mt injury to persons or

property The need for wntml within the plant is often
of prime interest to the industrialist for protecting his
equipment, improving his product, and providing a clean
working environment. The re-entry of ;contaminants to
working spaces is p. d by effective air-cl devices
smce only a clean effiuent’is discharged to the ambient
h Public nui complaints often occur even

when the effluent concentratlon dlsdmrged to the atmos-
phere is below the per limits of tion and
visibility. Plant locauon contaminants involved, and me-
teorological eondition of the areas must be evaluated in
addition to existing regulations or codes of good practice.

Fire and explosion hazards are created by eombustible
dusts, vapors, or gases. Safety may be affected by loss of

‘ wsxbxhty, settlement, or accumulation of various materials.

The cleaning device can prevent these hazards by provid-
ing an effluent below the inflammation limit, visibility index,
and point where settlement or accumulation will occur.

The degree of air cleaning for the recovery of usable
material is a matter of economic evaluation which will
vary with such factors as quantity and value of material
collected, capital cost, and operating cost.

Air ulee.nlmes must be of the highest order where umc
materials are involved and the cleaned air iS reci

3. Conditi of axr or gas stream witb reference to tempera-
ture, and it

4. Characteristi the contami i solu-
bﬂ:lty adhesion, or packmg, and its specxﬁc gravity, aurhce,
and !
. 5. Method.s of al or salvage that meet the conditions
imposed by material, proeess, or plant location.

In wew of the range of these vanabl- a.ll avuhble test

data, ex and manufy
ance data should be considered,

TYPES AND APPLICATION

There are a number of principles involved in the opem-
tion of industrial air and gas cleaners. They are illustrated
by the following types of cleaners:

' perform-

1. Inertial Separators (Gravitational or inertial foree prin-
¢ciple): Baffle Chambers, ((Jentnfugnl Collectors. P

2. Scrubbers and other Wel Collectors: Air Washers, Wet
Filters or Packed Towers, Spray Towers, Centrifugal or Iner-
tial Scrubbers, Venturi Scrubbers

3. Fillers: Fabric Filters, Ultra or Abeolute Filters.
4. Electrostatic Precipitators.
5. Adsorbers, Absorbers, and Combustion Devices.

Units employing these principles may apply them singly
or in combination. The important characteristics of any
uni¢ are: its collection efficiency, resistance to air or gas
flow (power requlrements), ability to maintain specified
air or gas flow during its operaung cycle, and maintenance
requirements.

In relation to industrial air cleaners, efficiency of collec-
tion is generally presented on a basis of weight removal.
In many instances, collection efficiency is expressed in terms
of weight removal in specific particle size ranges. Occasion-
ally efficiencies are given in terms of visibility or photo-
wmetric evaluation. Under other circumstances efficiencies’
are stated by particle. count. For most process recovery

to the workroom. Such recirculation is. considered poor
practice and is* prohibited by many lations where toxic

bl and air pollution contral, the weight basis has
been adequate. When loss of vxsnbxhty is \‘.he ma)nr problem,
light opacity may be req
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