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ments. It should be noted that this figure is given in terms of the fuel

consumption per 1000 degree-days per 100 sq ft of equivalent heating -

surface (steam) based on an emission of 240 Btu per square foot. Unless
the radiation is calculated with reasonable accuracy, unit-factors will be of
little value even for rough approximations, since it is obvious that such
tadiation requirements must bear some relationship to the actual heating
requirements of the building. » D o .
Example 3. Estimate the approximate coal consumption for a building located in

New York City in which the calculated heating surface requirements (steam) are
1000 sq ft based on design temperatures of zero and 70 F.
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F16..1. CURVE FOR OBTAINING ROUGH APPROXIMATION OF ANNUAL FUEL CONSUMPTION
IN Tons or CoAL orR GaLLoNs oF O PER 1000 DEGREE-DAYS PER
100 sQ ¥r oF EQUIVALENT STEAM HEATING SURFACE?2
-aThis curve is based on heating efficiencies of 60 and 70per cent for coal and oil, réspectivély. a calorific
value of coal of 13,000 Btu per pound; a calorific value of oil of 14,000 Btu per gallon, an inside tempera-

ture of 70 F, and an emission of 240 Btu per equivalent square foot of heating surface (steam), and does not
allow for unusual factors which would affect the fuel consumption, such as open windows, weelg—gnd shut-

downs, etc. For hot water, divide the result obtained by means of this chart by 1.6.

Solution. From Fig. 1, the fuel consumption for a design temperature of zero is 0.53
tons per 1000 dégree-days per 100 sq ft of heating surface. Since there are 5348 degree-
days in New York City in a normal heating season, the fuel consumption will be approxi-
mately 0.53 X 5.348 X 10 = 28.34 tons.

Fig. 2 is taken from the 3rd edition of Industrial Gas Series on House
Heating, published by the American Gas Association, and indicatés the
average gas consumption per degree-day for.-various heat contents.
While the fuel consumption in individual cases may vary.somewhat from
the curve values, these average values are sufficiently accurate for esti-
mating. purposes and- give very satisfactory results. :

The value generally used in the manufactured gas industry for resi-’

dences is 0.21 cu ft per degree-day per square foot of equivalent steam
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CHAPTER 29—FUEL CONSUMPTION

yadiation (240 Btu) based on the theoretical requirements. A correction
for warmer climates is necessary and it is customary to gradually increase
the relative fuel consumption below 3,000 degree-days to about 20 per
cent more at 1,000 degree-days. A SR .

For hot water or warm air heat the fuel consumption is about 0.19 cu ft

er degree-day per square foot of equivalent steam ‘radmtwr't,'tha't is, per
240 Btu per hour. The actual requirements likewise relatively increase
with hot water or warm-air systems as the number of degree-days de-
creases below 3,000. For larger installations, that is, 1,000 sq. ft of

1-CU. FT. OF GAS PER SQ FT. INSTALLED
1 | |HOT WATER RADIATION X
2-CUFT. OF GAS PER S@ FT. INSTALLED
L1t STEAM. RADJATION ,
3 -CU.FT OF GAS PER 100 CU. FT. BLDG.
{ | CONTENTS HOT  AIR SYSTEM,
\ 4—CU.FT. OF GAS PER 1000 B.Y.U. HOURLY .
. | LOSS FROM BLDG. HOT AIR SYSTEM
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Fic. 2. CHART GIVING GAS REQUIREMENTS PER DEGREE-DAY FOR VARIOUS CALORIFIC
- VALUES OF GAS AND FOR. DIFFERENT HEATING SYSTEMS2
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aThis chart is based on an inside temperature of 70 F and an outside temperature of zero. If the radia-

* tion is installed on the basis of any other temperature difference, _multiply_the resuit ol_)tained from this

chart by 70, and divide by the actual temperature difference.

theoretical radiation and above, there is an increase in efficiency, and a
consequent decrease in the fuel consumption per degree-day per square
foot of heating surface. o R e ) ,
The approximate quantities of steam réquired in New York City per
square foot of heating surface, for various classes of buildings are given in
Chapter 36. ) : o _ .
The preceding discussion on fuel consumption has dealt with the heating
requirements of the building irrespective of any air that may be intro-
duced for.ventilation purposes other than the normal infiltration of out-

_ side air.  The heat-required for warming air brought into the building for
.ventilation may be estimated from data given in Chapters 2 and 22. -
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