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2. Degree of cleaning required. . . . - '
3. Conditions of air or gas stream with reference to temperature, moisture content,

and chemical eomposition. S e e
4. Characteristics of the contaminant, corrosiveness, solubility,.adhesion, or

packing, and its specific gravity, surface, and shape. . - ;. i . N
5. Methods of disposal or salvage that meet the conditions imposed by material,

process, or plant location.

In view of the range of these variables, all available test data, applica-

tion experience, and manufacturers’ performance data should be considered,

- 'TYPES AND APPLICATION . - B

- There are a number of prinpiples’ihvolved in‘the  operation of industria

air and gas cleaners. They- are illustrated by the following types of ~

cleaners: . : L . . 7
1. Ineriial Separators (Gravitational or inertial force_;pfinciple) : Bafﬁe‘Chambers;>

" Centrifugal Collectors. L e -
- 2. Serubbers and other Wet Colleclors: Air Washers, Wet Filters or Packed Towers;
Spray Towers, Centrifugal .or Inertial Scrubbers, Venturi Scrubbers. . . B

3. Fillers: Fabiic Filters, Ultra or Absolute Filters.

4. Electrostatic Precipilators. ‘ )
* 5. Adsorbers, Absorbers, and Combustion Devices. " *

" "Units employing these principles 'rfxa.y ébply. themsmgly or in: combma— g

tion. The important characteristics of any. unit are: its collection effi-
ciency, resistance to air or gas flow: (power requirements), ability to main-
tain specified air or gas flow during its operating cycle, and maintenance
requirements. ' S N

In relation
presented on a basis of weight removil. ' In many instances, collection
efficiency is expressed in térms of weight removal in ‘specific’ particle size
ranges. Occasiona
metric evaluation.

control, the weight basis has been adequate. When loss -of “visibility &
‘the major problem, light opacity measurements may be-required. - T
" From s hygienic viewpoint where air is to be’reciréulated, only the
contaminant concentration. in the recirculated a
correction. efficiency, should be considered. .
" Correlation between the various efficiencies is poor
variation in particle size, size distribution, and shape. o
. Resistance .or ‘pressure drop through any given collector is related to
the operating principle, and varies about as follows: low Tesistance O
lectors—up to 2 in. water; medium resistance collectors-—
high resistance collectors—8 to 25 in. water. = ° -

In mechanical -centrifugal collectors of the wet or dry type (powf‘fg "
nce -
N3

llers or rotors) resistaice alone is not: of significance si

driven impe 7 e alc
these devices are also air movers -and"therefore’ the “factor of paramoull

importance is the overall powe:

power.

The ability of any unit to mai;.lt'a,.in'sl')eéiﬁeq air 6r‘ga§'ﬁow during it$
operating cycle is also a function of its operating principle.

=9 to 8 in. Watéf;.

h to industrial air -clea;ﬁérs:, éfﬁcieﬁci ?6f’é‘(5jllé¢t'i6h is generaliy _

\ly efficiencies are given in' terras of visibility or photo-- .

Under other circumstsances ‘efficiencies’ are stated by -
particle count. For most process recovery problems ‘and air pollution
ir stream, rather than the -

due to the ‘wide

r consumption of the unit. This is als0 -
true of certain types of wet collectors which' require auxiliary pumping

"For examp:®:

Air Cleaning :

inel'(’,ial [ OHectOIS '()-f- the Sm‘ 1) 1 i Té e to Hl‘
* - imple 'and centl‘lfuga.l type are abl g I I
coDStallb leSISt'ance Iegal dleSS 0f concen blatlon and par tICIe s17e. _l.lO,W:_. ever »

Siy

adhesive materials may collect at the entry, throughout the unit,.and at

the exit, and thus cause a reduction in air fow and seripus maintenance

problems. With the exception of packed towers and wet " filts
packed towers and rs, wet
g)llectors olll)erate at constant resistance throughout t?xl:air c:;?raglnterz’ c‘ivet
mg::::alg tl %’,e?gl{ g.lso be ag:'srsely ‘affected by adhesive or cgorrjcr)sisrsé
. - filters: ori packed towers-will-eventually,.b :
gletc;-ursr? ec?ig, I;Sitﬁnlg.on of .n;:rt dusts. Units éniployingi"ffﬁg?eéﬁlzgciﬁ
filter media will-have resistance influenced by the concentration. narticle
size,: shape..and’ pagking. .characteristics..of the g e o, particle
P X e ren: IR A O - M itens st AR Of the"‘a’erOSOl" T ir._overall
;is(;zz?g; g:(;'lgeg rit(l)ls o;;:rappg cy<]:le may inéiedse"'gfadha]isr"o':v::rl%??x;%?vg
. Auxiliary cleaning devices such as
?a?nts’ altematgly _shakgxl_, reverse air flow, or reverse jet ;ipﬁag?vt;iomngaa{t ~
ta :i:o:rs ;;;t fci)g vrvlea.r%?'yl C(;nstz:ng_'resistance or insure ‘only ‘small ﬂuctﬁatioxllg
ol . Hilectrostatic precipitators have.the outstanding cha
?gstii?:tlc of .Amamtalmng_.a constant air flow: with an accbxﬁ;gi;)i% c}iz.x‘;
providnce. dsorbqrs behave similarly to packed towers in thatgthe
e constant resistance until the voids become seriously plugged wit;{

applications. - -

inert dusts. = Thi iigggg;a,lly Tequires a matter-of several months on normal

* Tt has been found that inertial ' i ntena:
.+ Bas been tound that inertial separators require the least -mai -
Sﬁ;}l:bggpaﬁéﬁ(grosrsmyaqk.next' in"this respect. “Complex "ﬁ?}%g?ﬁaiggfs.
a -arrestors: require maintenance on a definitel h i

Electrostatic precipitators require the usual maintenangesgor?g:éggdbﬁ;%

‘high voltage equipment and may vary widely. The maintenance of

- adsorber ‘type units. is minimal and is- based primarily on‘the amount of

Inert material encountered. - -

PN - INERTIAL SEPARATORS

_Th - L T

e R T L TR, T e o e st

using abrupt. directional chai motor driven tatorer " ppEat devices

the dosivatny jurect hges or motor driven rotors. They all hav

es of constant resistance duri i rati o

and > fea L ance during their o

T af}? p&t require any special construction for temperaturesrx)' fxl;?({i;g%;g %e
81y they require less maintenance than other types of collectors '

On the basis of their i : :
. elr im sps s .
be classified according to I”I?;l:t)?:tl 'characterlsmcs inertial separators may

i :SCRUBBERS AND OTHER WET .COLLECTORS

- In these collectors many meth d to v nd

remou L, collectors many. methods are used to wet the contami

esigeti)t (firox'x:;ht_;lllxgptxfs_lzrgam. A number of wet collectors ar?gxfaf liﬁ
b ry collectors with the' addition of .sprays or liquid contactors.

e mechapic o the, :
Such ax im%ng? of s?g.gat}on iIn wet collectors depends on inertial forces
action and impingement, and in some cases, diffusion. - E

- Wet DS AR s e ) ; el
tures Corgle;(étors do not.require any special construction for high temper-
and sojiq . ny a‘l(‘ie suitable for use on mixed contaminants such as gases
Nates g secon%m .pgrtlcles. " The pollqctlon of dust in a wetted form elimi-
ction anrpdBIY ust_problem-in disposal of . collected material.. Pro-

gainst’ corrosion and freezing may be necessary and- disposal -of

Waste iqui
.e:hq‘uldg may become a problem. With the exception of the packed




