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. b. The hood or bonnet of the casing. above the furnace should be as high as base-
ment conditions will allow, to form a plenum chamber over the top of the furnace.
This tends to equalize the pressure and temperature of the air leaving the bonnet
through the various openings. It is generally considered advisable to take off
the warm air pipes from the side of the bonnet near the top, as this method of
ctz}ilke-oﬂ allows- the use of a higher bonnet and thus provides a larger -plenum

amber
c. Warm air outlet and return air connections should be designed so that the
ductwork may be easily attached. A 24 in. flange is normally used for this purpose.

d. Suitable provision shall be made in appliances so that the controls and humidi-
fiers may be installed in the proper location. When these auxiliary uaits are
installed in the ductwork, detaxled instructions should be prowded to insure
their proper location.

e. The flue connection should be of mtegral ﬂue pxpe size and provxsnon should
be made to attach the flue pipe to the flue outlet of the furnace

HU'MIDIFICATION EQUIPMENT FOR FURNACES

Water ¢ evaporating pans are usually located in air which has been
heated by contact with the heating surfaces: To change water into vapor
capable of being carried in an air stream as part of the mixture, about

1000 Btu per pound are requlred There is a trend in present practice

" toward heating the water in addition to heating the air. Equipment for

doing this may make use of sprays, or it may.take the form of water’

_circulating coils placed within the combustion chamber and connected
by pipes to the humidifier pans where a constant water level is maintained
by some separate float device. ’

Sprays are usually controlled by solenoxd valves ‘wired in parallel
with the fan motor. The water supply may, in tdrn, be controlled by a
humidity-controlling device located in one of the hvmg rooms, so that the
washer will operate at all times when the fan is in operatlon. unless the

_relative humidity should. rise beyond a desirable percentage. Sprays

“used in connection with ‘commercial or heavy duty plants should be a
régulation type of comnmercial spray. - In all cases provision must be made
to flush out accumulatlon of lime and dirt. ] .
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CHAPTER 19

Céimney!; ano[ :Z)raﬁ Cag:u/ahon.;j

Theoretical and Available Draft, Determining Chimney Sizes, '

Factors Affecting Required Draft, Domestic Chimneys, Ob-

served Test Performance, Draft Requirements of Domestic:
* Appliances, Construction Details, General Considerations

DRAFT in the older sense, is a current of air and the dra.ft of a -
furnace or boiler is that air current which flows through the fire-box
and furnishes the oxygen for combustion. In engineering, however, the. .
word draft has come to mean that pressure difference which causes this
air current to flow and the word will be used in this sense in this chapter. .
Draft is usually measured in inches of water and it is proper to speak
of the draft in the fire-box or in the smoke breeching, etc., meaning the
difference in pressure between the gases within and the air w1thout those
parts of a system. Draft is called positive when the pressure w1thm such
a part is less than that outside.
Draft is classified as natural and mechanical, dependmg on whether xt

is produced by a chimney or by a blower, and mechanical draft is further

classified as induced or forced, depending on whether the air is drawn -
through or forced through the combustion chamber. .

Chimneys can serve both to create a draft and to dispose of combustion
products ata desirable height. For the latter purpose, chimneys, stacks,
or, in the case of ships, funnels, are used in conjunction with mechamcal-‘

. draft systems.”

THEORETICAL DRAFT

. If the air in one of two equal chimneys is heated while that in the other
is not, the air in the heatéd chimney will be less heavy. than that in the
other chimney and a. manometer or other pressure gage connecting the

two at the bottom will indicate a pressure difference, called natural draft.
- The pressure of the air at the tops of the'two chimneys will be equal, so

that the pressure difference between them at the bottom will depend only
on their height and the difference in density of the air they contain. The
density of the air.in either chimney is inversely proportional to its absolute
temperature, so that the difference in pressure between them at- the
bottom will bé proportional to their height and to the difference between
the reciprocals of. the absolute temperatures within them. .
The pressure-at the bottom of an unheated (and-uncooled) chimney
will be the same as that of the air outside, so that the unheated chimney
can be dropped from the foregoing 1llustrat10n . The manometer. reading

~ will be the same if its free connection is left open to the atmosphere.

These considerations in conjunction with those of barometric pressure - ‘
and the difference in density of flue gases from that of air lead to the
following formula: .. .

. Wo _ We\.
D. 42.9614180 T Tc) SR
where ’ - T )
H = height of chimaey, feet. i )

B, = existing barometric pressure, inches of mercury. :

. Wo = density of air at 0 F and.1 atmosphere’ pressure, pounds per cubic foot.

W = density of flue gasat 0 F and 1 atmosphere pressure, pounds per cublc foot.”
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