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Table 8. ... Degree Days for Industrial Heating in Various Cifies of the United States®
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Estimating Fuel Cc ption for Space Heating

erage indoor of approximately 70 F is d
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when the temperature of the heated space is to be main-

throughout the period. If an average indoor 3
other than approximately 70 F is to be used, the number o
degree days should be obtained for the new base.

Ezample 7. An eight-story building in Pittsburgh is d
with a daytime temperature of 70 F. The calculated heat loas
is 10,500 Btu per (hr) (degree temperature difference). What is
the estimated average yearly steam consumption for building
heating?

Solution: Since the average indoor temperature i approxi-
mately 70 F, the degree days from Table 2, based on 70 F may
be used. Therefore, from Table 2, Pittsburgh has 5048 degree
days per normal season. Xuserting in Equation 5:

10,500 X 2¢ X 58
1000

Consideration has been given to the difference in steam
utilization of different types of buildings, and Table 7 shows
actual average units for these various types. These figures
were obtained from operating results in 896 buildings located
in all sections of the United States. Being averages, and for
small groups in each type, the figures may need considerable
modification to allow for local variations. It should be
especially noted that the steam used for heating water for
service is not included in the values given in Table 7.

Additional figures are to be found in a paper presented
before the Society™

Bm;ndplc 8: A store in Philadelphia with & heating system
designed to maintain 70 F indoors in 0 F weather has 250,000
cu ft of heated space. What would be the estimated average
yearly steam consumption ‘of purchased steam for heating?

Solution: According to Table 7, a store would-use 0.624 Ib of
steam per degree day per 1000 cu ft heated space. From
Table 2, Philadelphia has 4523 degree days per normal year.
Inserting in Equation 4:

F = 0624 X 250 X 4523 = 706,000 Ib of steam.

F = 1,272,000 Ib of steam.

Degree Day as an Operating Unit

The degree day is also widely used as a means of com-
paring the efficiency of the fuel consumption of one period
with another for the same building. Since the fuel consump-
tion is approximately proportional to the weather (degree
days}, and since the periods to be compared may not have
the same weather conditions, the comparison can be made
only after the fuel have been d on

tained at-app: tely 60 F. For an inside temperature of
about 50 F, the degree days calculated on a 45 F base should
be used.

The industrial degree days are useful for estimating fuel
consumption by comparison between localities in which the
difference in degree days is not too great, and where the
known fuel consumption of one building may be used
determine unit consumption per degree day. :

MAXIMUM DEMANDS AND LOAD FACTORS

In one form of district heating rates, a portion of the
charge is based upon the i d d of the buildi
The i d d may be d in several dif-
ferent ways. It may be taken as the instantaneous peak or as
the rate of use during any specified interval. One method is
to take the average of the three highest hours during the
winter. These figures ar shown for a number of buildings in
Detroit in Table 9.*

. Table 9. ... Building Load Factors and

. Demands of Some Detroit Buildings

b of Demand
Buikding Classification tood Factor par (Hour)
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These maximum demands were measured by an attach-
ment on the condensate meter, and therefore represent
the amounts of condensate passed through the meter in the
highest hours, rather than the true rate at which steam is
supplied. There might be slight differences in -these two
itles due to time lag and to storsge of condensate in

. & comparsble weather basis, that is, upon the actual number

of degree days occurring for a given month and year in the
ation. Since fuel ion is propor-
tional to the number of degre¢ days, plant operators fre-

" quently compute each month the fuel burned per degree day

by the heating plant. The resulting unit value, by eliminating
the outdoor temperature variable, indicates whether the
operating efficiency of the plant is above or below the pre-
vious month or year.

INDUSTRIAL DEGREE DAYS

When estimating the heating requirements of warehouses,
{actories, and other buildings where the indoor temperature
to be maintained differs greatly from the usual indoor tem-
perature range of 68 to 72 F, it is common to use degree
days based on temperstures of 55 1o 45 F. These are gen-
erally referred to as industrial degree days, and are listed in
Thable 8 for a number of cities using both 55 F and 45 F as
the base. In general, the degree days (55 F base) are used

‘Research Home at

the system, but wherever this has been investigated it has

been found to be negligible.

The load factor of a building is the ratio of the average
load to the maxirium load and is an index of the utilization.
Thus, in Table 9, the theaters, operating for short hours, bave
a load factor of 0.126 as compared witk the figure of 0318
for clubs and lodges.
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