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air for ventilating purposes. However, new types have been developed
which appear to have possibilities for cases where the air to be cleaned is
extremely dirty or where a higher degree of cleanliness is desired than can
be obtained with an air washer. :

VISCOUS TYPE FILTERS

The principle of air cleaning used in viscous filters is that of adhesive
impingement. Dust and dirt in the air, especially soot and carbons, are
trapped and retained by successive impingements on coated surfaces.
While the arrangeinents of filtering media and the kind of materials used
are almost unlimited, there are certain rather definite requirements for a
practical commercial filter,

Investigations in this country and abroad demonstrate that the first
impingement of dust laden air on a viscous coated surface removes about
60 per cent of the dust, the next impingement takes 60 per cent of what
then remains—that is, 24 per cent—and the next impingement removes
9.6 per'cent. - To secure maximum efficiency, it is necessary to divide the
air into innumerable fine streams, as the more intimately and freely the
air is brought into contact with the viscous-coated media the better will
be the cleaning.

The binding liquid used with viscous filters should have the following
properties: '

1. ‘Its surface tension should be such as to produce a homogeneous film-like coating
on the filter medium. .

2. The viscosity should vary only slightly with normal changes of temperature.

3. It should be germicidal in its action to prevent the development of mold spores
and bacteria o the filter media. .

4. The liquid should flow freely at low temperatures.

5. Evaporation should not exceed 1 per cent.

6. It should be fireproof.

7. It should be odorless.

Viscous Unit Filters

In the unit type viscous filter, the filtering media are arranged in units

of convenient size to facilitate installation, maintenance, and cleaning.
Each unit consists of an interchangeable cell or replaceable filter pad and

a substantial frame which may be bolted to the frames of other like units _

to form a partition between the source of dusty air and the fan inlet.
The necessary washing, draining, and recharging equipment should be
installed near each group of unit filters, with hot water and sewer con-
nections provided. : ' :

To secure greater dust holding capacity and a practically co_nstaﬁt‘
resistance and air volume, the filter media are usually placed in the -
direction of air flow, with progressively finer filter densities determined’

by the percentage of dust impinged. This arrangement provides relatively
large spaces for the collection of dirt in the front-of the filter where the

. bulk of the dust is taken out without undue increase in resistance, while
at the back of the filter the openings are smaller to secure high efficiency

in the removal of the finer dust particlés.

The resistance of a well-designed unit filter of-the adhesive impinge--
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ment type usually depends upon the velocity at which the air is handled
and upon whether the unit is clean or dirty. The cleaning efficiency of
the unit is usually highest after it has accumulated a certain portion of its
maximum load of dirt because some dust collected in the cell acts as an
efficient médium for the fqrther seizing of solids from the air. By peno.dx-
cally cleaning a predetermined number of cells, the resistance and capacity
of a built-up filter may be held at any desired figure. The frequency of
cleaning any unit filter installation depends upon the dust concentration
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of air being cleaned, and on the amount of dirt which can be accumulated
in the filter medium without causing excessive resistance. (Figs. 2,3 and 4.)

Filters consisting of inexpensive frames of cardboard or similar material
filled with viscous-coated glass wool or steel wool are available. Because
of their construction these units may be discarded when dirty and replaced
with new units at relatively little expense. They are used in general
ventilation work and with warm air furnaces and other installations where
first cost and low resistance to air flow are essential. The operating
characteristics of these units conform in general with those of the rigid
frame type. .

Viscous Automatic Filters

The principle of air cleaning used in. the viscous automatic filters is
e same.as in the unit filters. The removal of the accumulated dust,

303




