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General desxgn information is included in thxs chapter whlch is 1ntended
- to relate primarily to mdustrlal exhaust systems.

CI.ASSII-‘ICATION OF SYSTEMS

In general there are two basic layouts of exhaust systems, the central

and ‘the multiple unit system. In the central system a fan is located near -

the center of opérations with a piping system radiating to the various
_ machines to be served. In the multiple unit system, which is sometimes
employed where the machines to be served are widely scattered, or where

the operations are apt to be independent or intermittent, small individual -
exhaust fans are located at the center of the machine groups or at each *.

machme The unit arrangement has the advantage of flexibility.

"Exhaust systems may be classified with respect to the nature of the
material to be handled by them as (a) those handlmg dust and (4) those
handling fumes, mists, vapors and gases. There is a marked difference
in design details of systems serving dust producing operations and those

exhausting - the more vapor-like matter even though the same basic-

theories govern both classes. The type of hood and exhauster, the adap-
.~ tion of general ventilation, the conveying velocmes and duct construction
differ substantially.

Exhaust systems are also classified by the means employed to collect’
the material. The dust or refuse may be collected and controlled by
enclosed hoods or open hoods with positive inward air movement or by
diluting or exhausting the general air of the room. With some classes of
machinery it is not feasible to hood the machines closely and in:these
cases open hoods over or adjacent to the machines are provided to collect

as much @s possible of the-dust and fumes. This class includes such -

machines as rubber mills, package filling machinery, sand blast, ctushers,
forges, pickling tanks, melting furnaces, and the unloading points of
various types of conveyors.

. Open hoods should be placed as close to the source of dust or fumes as
_possible, with due regard to the movements of the operator, and should
be placed so that the operator is in no case in the path of the exhausted

material. When' the hood must be placed at some distance above the

. machine it should be large enough to cover a large area as dlffusxon is
" usually quite rapid. .

- . Some consideration should be given to the natural movement of the
fumes. For those that are lighter than air, the hood may be over or above
the machine; and where a heavy vapor, or dust-laden air at ordinary
temperature is to.be removed, horizontal or floor connections are some-
times preferable. In many cases there are convection currents and other.
atmospheric disturbances in the work room which should be given con-
‘'sideration. - These disturbances diminish the tendency of dust and fumes‘
to settle from the room air because of their density.’

In another class of opération the main‘objective is to prevent the escape
of dust into the surrounding atmosphere, and the removal of some dust.
from the machine or enclosure may be merely incidental. --The dust-
creating apparatus is enclosed w1th1n a housing which is made as'tight as

. practicable, and sufhcient suction is applied to the enclosure to maintain
an inward air leakage, thus preventing escape of the dust. While the
exhaust system is required to handle only the air which leaks in through
the. crevices and-openings in the enclosure, yet in many .instalations

. leakaoes are very hxgh and great care is requ1red to" obtam satisfactory
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results with a system of this: kind. The mward-leakage principle is:

- utilized for controlling’ dust in the operating of tumbling barrels, gnndmg, -
. -screening, elevating, and similar processes.

Certain dust and fume producing operations are best camed on by

o 1solatmg the process in a separate compartment or room and then apply-

ing general ventilation to this space. The compartment or room in which
the work is performed should be as small as is consistent with convenience
in handling the work. The ventilating system should ‘be designed so that

. a current of clean air is drawn across the work in such a manner as to" -

carry the dust or fume away from the operator and out of the work space. .

" Another method of accompllshmg the control of this type of installation,

and one usually applied in the case of gases and fumes, is the dilution
method. In this case sufficient clean air is introduced generally into- the
work space to dilute the contamination to a safe level.

. HOOD DESIGN PRINCIPLES %3

The first step in the design of an exhaust system is to determine the
number and size of the hoods and their connections. * No general rules, -
however, can be given since hood and duct dimensions are determined by

" the characteristics of the operations to which they are applied. When a

tentative decision regarding the set-up has been made, it is then necessary
to obtain the suction and air velocities required to effect control. At this
point the designer must rely upon the prevailing practice and on ‘such
physical data relating to hoods, duct systems and collectors as are avail-
able. The fan speed must be-sufficient to maintain the estimated suction
and air velocities in the system. In general, the most important requ1re-
ments? of an efficient exhaust and collecting system are:

1. Hoods, ducts, fans, motors and collectors should be of adequate size and type.
2. The air velocities should be sufficient to control and convey the materials collected..
3. The hoods and ducts should be placed so as not to interfere with the operatxon of a

- machine or any working part.

4. The system should do the reqmred work with a minimum power consumptxon .

5. When inflammable dusts and fumes are conveyed, the piping should be provided
with an automatic damper in passing through a fire-wall.

6. Ducts and all metal parts should be grounded to reduce the danger of dust -ex-
plosions by static electricity.

7. The design of an exhaust system should afford easy access.to parts for mspectlon

and care.

HOOD SUCTION AND INDRAFT VELOCITIES

The removal of dust or waste by means of an exhaust hood requires-a
movement of air at the point of origin sufficient to carry it into a collecting -

" system. -The air velocities necessary to accomplish this depend upon the
.physical properties of the material to be eliminated and the direction and

speed with which it is thrown off. If the dust to be removed is already
in motion, as is the case with high-speed grinding wheels, the hood must
be installed in the path of the particles so that a minimum air volume
may be used effectively. It is always de51rable to design and locate a
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