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from 250 to 500 fpm. The resistance of an air cleaner to air flow is
usually measured in inches water gage. The resistance of filters when new
and clean and when operated at rated capacity are generally available
from the manufacturer (see Catalog Data Section). .- )

The ability of air cleaners to clean air is called the efficiency or the
arrestance, and may be denoted by the symbol E. The efficiency of an
air .cleaner differs with the size and nature of the dust on which the
cleaner. operates. Obviously, large particles and. lint are more easily
captured than minute particles which are small in all dimensions. The
efficiency of an air cleaner, algebraically expressed, is: :
DDy

E = 3 L - (D
where . !

D, = amount of dust per unit volume in uncleaned ‘air.
D; = amount of dust per unit volume in cleaned air.

Several methods have been’ investigated for evaluating D; and Ds.
The particle count method is no longer used for efficiency evaluations
- except in rough field measurements or.in investigation of filter perfor-
mance on specific and comparatively large particles such as pollen. Dust

particles can be captured on microscope slides by means of one of the -

various kinds of impingement devices.: The process is useful if an inspec-
tion and analysis of dust is desired; but particle counting is not sufficiently
-precise for evaluating the efficiency of a cleaner operating on a hetero-

geneous dust. i _ o .

The weight method of evaluating efficiency has found wide utility and
was recognized by the AMERICAN SOCIETY OF HEATING AND VENTILATING
ENGINEERS and incorporated in a codet. For this test, a known weight of

- a prepared dust is injected into air supplied to the filter and the quantity
of dust in the cleaned air is determined by extracting and weighing the

" dust from a known volume of the cleaned air. Dust extraction from the
air is accomplished by drawing the air through a porous crucible or
thimble by means of a high vacuum. - : : :

The dust-spot or blackness test for cleaner efficiency was developed at"

the National Bureau of Standards®. ' The test consists of drawing samples
of cleaned air and of uncleaned air through filter' papers simultaneously.
The ratio of the areas of papéer through which the air samples are drawn
and the ratio of the amount of air drawn through the papers are adjusted
during successive trials to yield spots of approximately equal blackness
on the papers. The ratios of the areas and of the volumes. of the air
-samples are then indicators of the filters effectiveness. A special photo-
meter-is provided for comparing the blackness or opacity of the papers
by transmitted light. For tests of ordinary air filters by this method, a
dust is injected into the air stream.- The dust consists of precipitated
smoke particles from a Cottrell precipitator used in a local power plant

for smoke abatement. "For tests of electrostatic air cleaners, no dust is

1A S H.V.E. St;’mdard Code for Testing ant:] Rating Air Cleaning Devices Used in.Gen;ra] Ventilation
Work (A.S.H.V.E. TRANSACTIONS, Vol. 39, 1933, p. 225). . .

*A-Test Method for Air Filters, by Richard S. Dill (A.S.H.V.E.'TRANSACTIONS, Vol. 44, 1038, p. 379).
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. i ith the dust existing in-the
to the air. Tests are commonly made wit 1 .
: 'Zg-dzgthe location.of the installation on a clear day. Some specifications

i eaner have required- that dust spots. of .equal area shall'be
foiéglsétr?g) ilfelliathee downstrcclaam spot shall not be any dirtier than the
ta Str'éam spot when 10 times as much air is drawn through it as is drawn .
‘:llx)rou h the upstream spot. When this condition is met the cleaner is
said rt;g) have an efficiency or arrestance of 90 per cent or better on atmos-

- pheric. air.

ing ity i f dust which a filter
_Dust-holding capacity is defined as the amount o : '
carll) 1?etain andghavg a resistance less than some arll))ltx;ary yalu:ie. ’I;l;e éirsr;l .
ic air; : on. -
lies. only to non-automatic air clegners. -Determination
ﬁgﬁiing cagacity is an objective of edch test under the A.S};H.V'.:E.
Standard Code®. Curves are obtained during such-tests to show. the
relation between dust load and resistance. Typical curves are shol\;vr_l in
Fig. 2. Type A is a dense pack used in bacterium control; Type Bis a
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i ; ' ilation work; d Type Cis a low’
: m pack used for general ventxl.atxon w.ork, an
) :Ié:glt‘;ncé) unit; for use where low resistance is the important factor and

maximum cleaning efficiencies are not essential. e

At the National Bureau of Standards two injectors are provided on glxe
air cleaner testing apparatus. One injector is used to :((imtel‘mhl'nadte t3 ig
air stream with Cottrell precipitate, grev30usly describ i is dus s
used to make:both efficiency- determination and dust-holding caFacx A
tests. The other injector contaminates the air stream with cotton | llrr}terg
with which lint-holding capacity tests are- made.. The curves in Fig. :
illustrate the difference in the characteristics of two.ﬁlte_rs,-grl;e a weff'mrln -
impingement type and the other a dry filter with a celulose elr m 1u1 .
The two injectors can be operated either separately or simu taréeo&s }Il
A total dust deposit of 4 per cent cotton linters and 96.per cenﬁ ottre
precipitate gives a deposit on a filter closely resembling those that occur
in Washington, D. C. o : S

'SELECTION AND MAINTENANCE - :

’ i ss in arresting dust were always the primary consideration,

anlifeiiiggs‘g[tliec cleaner migght be used for all air clganer mstallg_t‘xons.

sLoc, Cit. Note 4.
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