Fic. 8. BasemeNnT

Pran
- cc
Box
A1icney )
o o
m u
a
-
OLrAs /ImGg#
. '0.60-'0'
_ %
‘/J 5 A .
E i Haw
Suk Roosr Dinwe Roo, '
L ‘o A
X 96 158 prriyried % :
‘ .4 =

F16. 9. Figsr-

326

2

+ NESEARCH RESIDENCE

LS
Areg..
for
CA Intoke
-
L
Livive Roowm
7 13%6"x 19:00°
—— N

elos,

Froor PLaN, Resgarcy Resibence

CaAPTER 24—GRAVITY WARM AIR SYSTEMS

'plant requirement will be (alldwing 20 per cent heat loss between furnace

and registers):
1.2 H

Grate area (175 F register temperature), square inbhes =3z = 0.0034H* (7)
. 1.2 H ’
Grate area (160 F), square inches = =% = 0.0040H* (8)

It is not always possible to obtain performance curves, and the fol-
fowing method is suggested as being a close check. An addition of
2 per cent of the furnace capacity is proposed for each unit that the
heating surface to grate area ratio of the furnace exceeds 20. This addition
is based on tests of four types of furnaces having various ratios of heating
surface to grate area, at the University of Iilinois.

Let E = efficiency of the furnace.
f = fuel value of the coal, Btu per pound.
¢ = pounds of coal burned per square {oot grate per hour.
R = ratio of heating surface to grate area.
* H = total heat requirements of the house.

. 12 X144 H

P11 5 0.02 (R <= 207] for all inside air (9)

- Grate area, square inches =

For coal having a heat value of 12,000 Btu, and a furnace having 60 per
cent efficiency, with 6 1b of coal burned per square foot of grate per hour,
and 20 sq {t of heating surface for 1 sq ft of grate, this becomes:

1.2X14H

m for all inside air (10)

Grate area, square inches =

and for another furnace having 24 sq ft of heating surface for 1 sq ft
of grate the expression is '
- 12X 44 H

0.60 X 12,000 X 6 {1 4 0.02 (24 — 20)]

11)

Grate area, square inches =

The air temperatures at the registers corresponding to the conditions
of Equation 11 would be approximately 165 F; and for 175 F and 12,000
Btu the combustion rate would be about 7.5 Ib with an efficiency of
57 per cent, using the curves of Fig. 7 as a guide.

EXAMPLES

The application of the preceding data to an actual example may be of
assistance to the designer. Figs. 8,9, 10 and 11 represent the plans of
the Warm Air Research Residence of the National Warm Air Heating
Association erected at the University of Illinois®.

3Plang used with permission. Bathroom on third floor not heated. Rt

*Let H = Btu heat loss from the entire house per hour = summation of afl room losses- Hy. + Ha
+ etc. + the Btu necessary to heat the fresh air, if any, at intake. This fresh air loss in Btu per bour will be
approximately 1.27 times the cubic feet of air admitted through.the intake per hour on a zero day. For
systets which recirculate all the air this value will be zero. For systems which have a fresh air intake,
controlled by damper, this' value might well be approximated, since this loss will probably be reduced to
a minimum on a zero day. Assume for such cases, that the building Joss is increased by 25 per cent, and
that there is the usual 20 per cent loss between furnace and registers,
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