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large ranges a properly designed hot-water plant and a properly designed
steam system would be equally economical, but the first cost of hot water
is very much above the first cost of steam. In very large ranges vacuum
steam heating is frequently used. This permits the use of smaller mains,
smaller return connections and has the advantage of quick circulation,
and immediately responds to sudden demands.
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Cuapter IX

WARM-AIR FURNACE HEATING
' GENERAL PRINCIPLES OF DESIGN

T is assumed in the following discussion that a recirculating system is
I to be installed, with a maximum air temperature at the registers
ranging between 175 and 185 deg. fahr., maintaining 70 deg. inside in
the coldest weather. .

Under the conditions just indicated the procedure to be followed in
designing a gravity warm-air furnace heating system may be summarized
as follows: - .

1. Determine the hourly heat loss H, from each room in British thermal units when
the room temperature is 70 deg. fahr., and the outside temperature is 10 deg. above
the lowest on record. Include any cold floors, ceilings, and partitions in the com-
putations, and assume unheated spaces are at 30 to 35 deg. fahr. For heat transmission
factors see the chapter heat losses from buildings, as this part of the work is exactly the
same as for a steam or water heating system. . :

2. Determine the size in square inches of the leader (basement pipe), to each room
by dividing the heat loss from each room (obtained in (1) above), by the heat carrying
capacity of 1 sq. in. of leader pipe for first, second or third floor runs'as the case may be.
Leader pipe capacities over a wide range of register. temperatures, for a three-story
installation, are shown in Fig. 43, and a typical example-is presented in the following
pages. No leader should be less than 8 in. in diameter,.nior over 12 ft. in-length. If
leaders must be extended beyond 12 ft., or have to be run with anglés of more than 45
deg., then the diameter should be increased one pipe size:”

3. The wall stacks are made as near the leader size as possible, but may be reduced
to 75 per cent of the area of the leaders with little effect on their capacity. '

4. Registers for the warm-air inlets should have a free area exclusive of all grille work
not less than the area of the basement leader pipe.

5. The recirculating duct should be mdde at least equal in area to the sum of the areas
of the warm-air leaders and should be run with as few angles, bends, or offsets as possible:
The effect of properly and improperly designed recirculating ducts on furnace capacity
is discussed in a following section. This duct should enter the furnace through a shoe
of full area, the top of which is not above the lével of the grate (See Fig. 45).

6. The recirculating register should be placed preferably in the first floor hallway and
the air should have free access to it on all sides. Registers in corners or against a wall
are at a great disadvantage. The free area through the register should at least be equal
to the area of the recirculating duct. ¢ S Cet -,

7. The furnace should be selected on the basis of grate area, and at the same time
the free area through the furnace must be not less than the sum of all leader areas.
1t is evident that the coal burned on the grate must furnish all the heat required to keep
the house at 70 deg. in caldest weather, and at the same time provide for any line losses
between the furnace and the roomis, as well as radiation’losses from the furnace, and the
heat carried away in the smoke gases. Since the total heat loss H from the house has
been determined in (1), it is first necessary to allow a reasonable fattor for line losses .
which can be taken at 25 per cent of H. The heat lost from the furnacé and in.the smoke
gases is approximately 40 per cent of the heat in the coal, which leaves 60 per cent for
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Material for this section was prepa‘red esApeci-allyA fo;- Ter Gumlsby Ar':hur C. ;\Villai"d; Urbana. IJL
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