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556 CHAPTER 37 1960 Guide
Table 8 .. .. Degree Days for Industrial Heating in Various Cities of the United States®
Ansoaf Totals for @ Nermol Healing Seasan
Dagree Days Degroe Doys Dagrew Doys
; State
State hd 45F | 55F i i 4s¢ | 55F o 45F | 55F
Base | Base Base | Base Base | Base
i Md.... 986 | 2491 Dayton . 3147
Ale....| Blrmingham. ... 6 gfis Saodusky. 11949 { 3425
504 | Masa. . 1787 | 3603 Toledo. .. .{ 1990 | 3757
1514 | 3419 .
Aris. 229 Okla...| Oklahoma City....| 600 | 1835
371 Mich. . 3131 | 5499
2240 | 4089 | Ore.... tg(ﬂ
Ark....| Fort 8mith. ... ... 329 | 1478 13600 | 5018
i nss || 2405 | 3435 1868

.| 2332 | 4177
Cal.... 1328 | aoz0 | 61121 Pa..... 3837
718 12537 | 4444 3236
1930 | 3713 | 5842 2695
17 | 2830 | 4z 3755

] ] 212 | 4552
% >aulz Sbe Marie 4049 | 6575 R.L.. 2388
384 | Minn. | Duluth. ... : s.C.. =

Moorhead. . .

Col.....| Denver 1548 | 3440 St Padd 1502
Grand Ji 1757 | 3433 aD A5678
Pueblo. 1499 | 3261 | Misa.. | Vieksburg......... agg | 8-D--- s

i Rapld “City. : 4628

Conn..| Nor Ko ii6 | 3o | Mo-... Yaokton........... 2308 | 6045

Tenn. .| Chattanooga...... | 242 | 1398

DE... ™ i{‘noxvli‘l'le... . f&l) }741

18 . .

Pl Nastilte, .00 419 | 1678

Ga..... Tex....| Abilene.. 915
Amarillo. .

El Paso. 919

El;ll", Worth. 7%
eston

Tdako Houvs'.on. . 110

Palestine. . 484
San Antonio....... 305
oo Uteh. .| Modena........... 1678 | 3981
Salt Lake City....| 1475 | 3202
. J...| Atlantic City...... 1123 | 2004 § Vt.....| Burlington. .......[ 3014 | 4984
Ind.. 1@ % N-d sntie S Northfield. ... ...| 3652 { 712t
N.M.. te Fe.......... 1634 | 3106
Ia. M..| San ° . Nynchburg. 554 | 1
N.Y.. orfolk 20 | 1406
Richmond. . 549 | 1895
Kan
2062
Topeka. . 1811 [ N.C...
Wichita . 2587
Ky....} Lexington......... ... [ 2557
4 Louisville. 1073 | 2204
N.D..
La.....| New Orleans. 30
Bhreveport. 565 .
Qhio. .
Me.... Eutron 2856 | 5236
. Portland. 2530 | 4572

* From Degres-Day Handbaok, by C. Strock and C. H.B. wfmh\&nﬁ\dh 1937, pp. 132-134). Values are not coordinated with Table 3 whish is from
a later surce.

Fuel Cc ption for Space Heating

erage indoor of imately 70 F is |
t the penod If an average indoor temperature

other than approximately 70 F is to be used, the number of
degree days should be obtained for the new base.

Ezaemple 7: An eight-story building in Pittsburgh is d
with a daytime temperature of 70 F. The caleulated heat loss
i8 10,500 Btu per (hr) (degree temperature difference). What is
the estimated average yearly steam consumption for building
heahns?

Solution: Since the average indoar terperature is ap:

mamely 70 F, the degree days from Table 2, based on 70

be used. erefore, from Ta.ble 2, Pmsbu.rgh has 5048 deme
days per normal season. Inmmng in Equation 5:

B .
wﬂxz;__"ﬂ_mwﬁm,m

Consideration has been given to the difference in steam
utilization of different types of buildings, and Tabie 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 copsiderable
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 gnven in Table 7.

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

Ezample 8: A store in Philadelphia with a heating system

esigned 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?

Solutum According to Table 7, a store would use 0624 Ib of

r degree day per 1000 cu ft heated gpace. From

Tu.ble 2 Plnladelphu hes 4523 degree days per normal year,

]nxemng in Equation 4:

F=

-0-524X250X4523-7m,(mlb0(5mam- -

Degree Day as an Operating Unit

The degree day is also widely used a5 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 perieds to be compared may not have
the same weather condmons, the comparison can be made
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when the temperature of the heated space is to be main-
tained at approximately 60 F. For an inside temperature of
sbeut 50 F, the degree days calculated on a 45 F base should
be used.

The industrial degree days are useful for estimating fuel
copsumption 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 to
determine unit consumption per degree day.

MAXIMUM DEMANDS AND LOAD FACTORS

In one form of district beating ntes & portion of the
is based upon the of the buildi

The maximum demand may be measured in ‘several dif-
ferent ways. It may be taken ns 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

Lb of Demand
Building Classification Load Foctor per (Hour)

{5q Ft EDR)
Clubs and Lodges.............. 0.318 0.184
........ . 0.316 0.207
Printing 0.287 0.217
ces. ... 0.263 0.209
Apartments.................... 0.255 0.225
Retail Stores.................. 0.238 0.182
Auto Bales and Service. 0.223 0.248
anks. ... ... 0.203 0.158
Churches. ...... .. 0.158 0.152
Department Stores . . 0.138 0.145
Theaters. .........._.......... 0.126 0.151

‘These d d ds were d by an attach-

ment on the condensatae meter, and therefore mpreﬂent

of passed th h the meter in the
hxghmt. hours, rather than the true rate at which steam is
supplied. There might be slight differences in these two

only after the fuel have been puted on
a comparable weather basis, “that i is, upon the actual number
of degree days occurrmg for a given month and year in the
city under i Since fuel p is propor-
tional to the number of degree ‘days, plant operators fre-
quently compute each month the fuel burned per degree day
by the haatmg plant. The multmg unit va!ue by ehmmaung
the variable, indi the
operating eﬂicxency of the plant is above or below the pre-
vious month or year.

INDUSTRIAL DEGREE DAYS

When estimating the heating requirements of warehouses,

? , and other buildings where the indoor temperature
to be mmnmned differs greatly from the usual indoor tem-
perature range of 68 to 72 F, it is common to use degree
days based on temperatures of 55 to 45 F. These are gen-
erally referred to as industrial dcgree days, and are listed in
Table 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

due to time lag and to storage of condensate in
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 maximum load and is an index of the utilization.
Thus, in Table 9, the theaters, operating for short hours, have
& load factor of 0.126 as compared with the figure of 0.318
for clubs and lodges.
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