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State

Table 1. Average Monthly and Yearly Degree-Days for Cities in the 
United States, Canada and Newfoundland a (Concluded)
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421Estimating Fuel Consumption for Space Heating

Values of N depend on the particular building for which the estimate is 
being prepared and must be found by surveying plans, by observation, or 
bv measurement of the building. Values of U for use in this equation are 
the unit fuel consumptions per degree-day, and are obtained as a result 
of the collection of operating information. Certain of this information is 
presented later, but before referring to these data attention is directed to 
the nature of the unit.

Unit Fuel Consumptions per Degree-Day
The quantity of fuel used per degree-day in a given heating plant can be 

reduced to a unit basis in terms of quantity of fuel or steam per degree-day 
per square foot of radiation, cubic foot of heated building space, or thousand 
Btu hourly heat loss at design conditions. A less frequently used basis 
is quantity of fuel per (degree-day) (square foot of floor area). In fact 
any convenient unit can be used to relate the consumption to the degree-day 
and to the building.

The choice of these units requires explanation, and some discrimination 
and judgment. If the volume basis is used, the net heated space is prefer­
able to the gross building cubage, since gross cubage includes outer walls 
and certain portions of attic and basement space which are usually un­
heated. In the absence of data on net heated volume a figure of 80 per­
cent of the gross volume may be used to obtain the estimated net heated 
volume. The volume basis has been rather widely used primarily because 
of its facility in application. In industrial buildings it is usually easier to 
obtain the correct volume of a given building than to measure and evaluate 
the heating capacity of its heating system, or calculate its maximum hourly 
Btu loss. The comparison of buildings on a straight volume basis does not 
allow for variation in exposure, type of construction, ratio of exposed area 
to cubical contents, and type of occupancy.. It is considered inaccurate 
for purposes of estimating fuel consumption unless the buildings are of very 
similar nature.

The calculated heat loss or its equivalent square feet of calculated radia­
tor surface may be used as the unit. The use of the unit equivalent direct 
radiation is of questionable" value when referring to heat transfer surfaces 
used in warm air furnace or central air conditioning systems. Where steam 
or hot water radiation is already installed, care should be exercised in using 
the unit equivalent direct radiation basis for estimating, since actual in­
stalled radiation may differ considerably from the exact radiation require­
ments. In view of all these considerations, it is believed that the unit based 
on thousands of Btu of hourly.calculated heat loss for the design hour is prob­
ably. the most desirable, although the one most widely used seems to be 
units of fuel per degree-day per square foot of equivalent direct radiator surface. 
The equivalent heating load for the hot water supply is not included in the 
latter unit, but it generally includes the piping load.

Since this unit is the one most widely used at present, the unit fuel con­
sumptions given in succeeding paragraphs of this chapter make use of this 
unit to a considerable extent, although it should be understood that most of 
these units of consumption can be transposed as desired.

Estimating Gas Consumption
Values of the Unit Fuel Consumption Constant ( U) for gas are given in 

Table 2 for various gas heating values, and different types and sizes of 
heating plants. They are based on an inside design temperature of 70 F 
and an outside design temperature of 0 F, and apply only to these condi-


