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. Radiant heaters are required to have a radiant efficiency ofeot less than
28 percent. . o o
Design Considerations N

" Some factors important in the design of gas heaters are:

Y, Proper design of the burner head, port sizes and locations 8o that the flame wili
not lift, float, or flash back, and be excessively noisy in operation.
2., Proper venting of combustion chamber for relief of forces resulting from igni.
tion of an explosive mixture of gas and air. : : ’

.. 8. Protection of valve handles to prevent excessive temperature rise during opera-
tion. R . ’ ’

4. Insulation and baffling of heater to prevent over-heating of walls and ﬂoor..

INSTALLATION OF SPACE HEATERS

. The two most important considerations involved in the installation of 3
space heater are safety and chimney draft. The items of chinney details
and flue connections which should have special attention, are outlined in
Chapter 16, Chimneys and Draft Calculations. In all cases, it is recom-
mended that installation be made in accordance with the current National

Building Code.
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. CHAPTER 16
CHIMNEYS AND DRAFT CALCULATIONS

tical Draft; Factors Affecting Required Draft; Industrial Chimneys,
Tl:fgal;?lable Draft,’Determin_ing Chimney Size; Domestic Chimneys, Available
Draft, Determining Chimney Size; Performance of Various Types of -
Domestic Chimneys, Draft Requirements of Domestic Appliances;
Chimneys for Gas Heating; Recommendations of the National
Board of Fire Underwriters; General Considerations

DRAFT to the layman, is a current of air, and the draft of a furnace

or boiler is the current of air which flows through the firebox and

furnishes the oxygen for combustion. To the engineer, however, the word

draft has come to mean the pressure difference which causes this current
of air to flow. ) ]

The engineering concept of draft will-be used in this chapter; hence,
draft will be defined as a negative differential pressure, constituting the
absolute pressure at some point in the flue, less the absolute atmospheric
pressure. The opposite of draft will be called positive pressure and will be
defined as a positive differential pressure. ‘

Draft is usually measured in inches of water. It is most commonly
measured at the thimble, where the breeching enters the chimney proper,
although it may be measured in the firebox, the smoke breeching, the base
of the chimney, or elsewhere, depending upon the type of chimney instal-
Jation. .

Draft may be classified as either natural or mechanical, depending' on’

whether it is produced by a chimney or by a blower. - Mechanical draft is
further classified as induced or forced, depending on whether the air is
drawn through or forced through the combustion chamber.

THEORETICAL DRAFT

If the air in one of two equal chimneys is heated while that in the other
is not, the air in the heated chimney will be lighter 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. As
the density of the air in either chimney is inversely proportional to its
absolute temperature, the difference in pressure between them at the bot-

tom will be proportional to their height and -to the difference between the -

reciprocals of the absolute temperatures within them. o

As the pressure at the bottom of an unheated (and uncooled) chimney
will be the same as that of the air outside, the unheated chimney can be
dropped from the foregoing illustration. The manometer reading will be
the same if its free connection is left open to thé 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 fol-
lowing formula:
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