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" Circulation is accelerated if the drop to the furnace is through a round
inclined pipe with, say, two 45-deg. elbows rather than through a vertical
drop and two 90 deg. elbows. The top of the shoe should never enter
the casing above the level of the grate in the furnace. To accomplish
this the shoe must be wide. )

FURNACE

The size of furnace .should, of course, be such as will provide. the
necessary air heating capacity, usually expressed in square inches of
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leader pipe area, and -at the same time prévide a grate of -the proper -
area to -burn the necessary fuel at a reasonable chimney draft. The total
leader pipe area required is easily obtained by finding the sum of the
leader pipe areas as already. designated. - '

The grate area will depend on several factors of which four are very
important. First of all, the air temperature at the register for which
the plant has been designed must be determined. Usually, this tempera-
ture is taken as 175 deg: fahr. Secord in importance is the combustion
rate, whick must elways correspond with the register atr temperature, as
is_shown by reference to a set of typical furnace performance curves_.-
(Fig. 6) for a cast-iron circular radiator furnace with a 23-in, diameter
grate and 50-in. diameter casing. The conditions shiown on these curves
which seem to approximate nearest to the 175 deg. register warm-air

- temperature are—combustion rate 7 lb., warm-air register temperature
173 deg., efficiency of the furnace 58.5 per cent. The third factor is
efficiency, which, in turn, is a function of the combustion rate varying
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it as. 1 Fi The fourth factor is
with 1 hown by the efficiency curve of Fig. 6.
WI'thhgaisvsal(l)xe perypound of fuel burned, .wh}ch was 12,790 B.tu, but
Fhf\ot shown on the curves since it was constant for a!l‘c‘ombustxon rates.
® From the relation existing' between these factors it 1s found (Flﬁ. 6)
thatmthe capacity of the furnace under test is 14};7,7{50 B.te.ut;orr’::.et ;l;;

otal grate, which gives the capacity at the furnac

izi;:?: ft(())ot ogf grate as 51,300 B.t.u. and per square inch of grate as
K B.t.u. per hour. . .
%gu pose it is desired to select a furnace to deliver air to the rolq7n515 gé_a
regisger temperature approximating 160 deg. rather than 17 g.
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i : ion is—combustion rate 5.5 Ib., register
eferring to the curves, the relation is—com
v%aim-aig temperature 160 deg. and ?ﬁiﬁl&[{lcy of thetf:xgga%ﬁi f:cgego?&tt.
. A : a
Under this condition the capacity of the furnace . e bo
| i ' our, and per square
uare foot of grate area is 43,300 B.t.u. per .
?:éhsgf grate it is 300 B.t.u. per hour. From these perfqrmax:)ce vah:;sé
the grate area for any plant requirement will be, (allowing 20 per ¢ .
heat. loss between furnace and registers) : |
S L 1.2 H _ .
Grafe area (175 deg. register temperature), square inches" 556 " 00034H‘ .( )
o - 1.2H _ ®
 Grate Area (160 deg.), square inches = S0 = 0.0040H"
‘ mation of all room losses H1 + Ha

1Let H = B.t.u. heat loss from the entire house per hour = sumi o O e in pot.u. wil be

+ etc. + the B.t.u. necessary to heat the fresh air if any, at intake.
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