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416 CHAPTER 17

ta = inside design temperature, Fahrenheit degrees.
t. = outside design temperature, Fahrenheit degrees.

Notes for application of Equations 2 and 3.

1. The calculation of heat loss from heated spaces into adjacent spaces such ag
attics, basementless areas, and heated or unheated garages shall be based on the
assumption that the temperature of such adjacent spaces is the same as the outside
design temperature.

2. For all floors over basements or other warmed spaces ‘assume Ug=0.
. 3. Forstructures having concrete slab floors laid on the ground a modified a plica-
tion of the formula may be made. Assume U; = 0 and calculate the heat loss in
accordance with the check formula. Then add the slab loss determined in accordance

with the procedure developed by the National Bureau of Standards and described in
BMS Report 103. -

4. No basement area is to be included in the formula calculation. If finished habit.
able rooms in the basement are to be heated, the additional heat loss should be
calculated separately and added to the amount obtained by the formula.

Both_the graphical method and short-cut formulas, when used within
the limitations established, have been found to give reasonably accurate
results for the average residénce, but if precise estimates are required, the
procedure outlined in Chapter 11 should be used.

In the case of gravity warm air heating installations, the load was for-
merly expressed in square inches of leader pipe which can be converted into
Btu per hour by multiplying the square inches of leader area by 111, 167,
and 200 for first, second, and third floors, respectively.

Ezample 4. What would be the total gas consumption over a full heating season
of a gas-fired gravity warm air furnace designed according to the Code,? and with
four 12 in. and two 8 in. round leaders to the first floor and six 10 in. leaders to the
second floor, if the gashas a heating value of 500 Btu per cu ft, the plant operates at
a 70 percent seasonal efficiency and is designed to maintain an-average insi e temper-
ature of 65 F when it is 10 F outside in a city where the average outside temperature
is 45 F and the heating season is 5088 hr long?

Solution. The area of the round leaders is: 12 in., 113 sqin.; 10 in., 79 8q in.; and
8in., 50 sqin. The total Btu transmitted is: .

First Floor: {(4 X 13) + 2 X 50)] X 111 = 61,272 Btu per hr.

Second Floor: (6 X 79) X 167 = 79,158 Btu per hr.

) Total 140,430 Btu per hr.
Substituting this total heat loss value as H in Equation 1 gives:

_ 140,430(65 — 45)5088

0.70(70 — 10)500 = 680,483 cu ft gas.

\

DEGREE-DAY METHOD

This method is based on consumption data which have been taken from
buildings in operation, and the results computed on a degree-day basis.
While this method may not be as theoretically correct as the Calculated
H;;a.t Loss Method, it is considered by many to be of more value for practi-
cal use. .

The amount of heat required by a building depends upon the outdoor
temperature, if other variables are eliminated. Theoretically 'it is pro-
portional to the difference between the outdoor and indoor temperatures.

-The American Gas Association® determined from experiment in the heating

of residences that the gas consumption varied directly as the difference
between 65 F and the mean outside temperature. In other ‘words, on a
day when the mean temperature was 20 deg below 65 F, twice as much
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nsumed as on a day when the temperature was. 10 deg below
gaSFWaSF(:;;- any eghe day, wheg the mean temperature is less than 65 F,
O e are as many degree-days as there are degrees difference in tempera-
'therebetween the mean temperature for the day and 65 F. Degree-days
bure be calculated on other than the 65 F base, but are seldom used and
re f little value except where the inside temperature to be m?,mtamed as,
?:ra gxample, in warehouses, differs greatly from the usual inside tempera-
ange of 68 F to 72 F. » . B
1;ul"l‘ea:)legl lists the average number of degree-days, which have occurred
a Jong period of years, by months, and the yearly totals for various
o.\;gr in the United States, Canada and Newfoundland. The values for
% ]%;id States cities were calculated by taking the difference between 65 F
rg the daily mean temperature computed as half the total of the daily
el um and the daily minimum temperatures. The monthly averages
rraamn(:bt.a.ir.led by adding daily degree-days for each month each year and
Eier'eding by the number of days in the month ; then totaling the respective
caY;ndar monthly averages for the number of years indicated and dividing

" by the number of years. The total or long term yearly average degree-day .

value is the summation of the 12 monthly averages. Degree days for

Canadian cities were supplied by the Canadian Meteorological Division -

rtment of Transport, and were con;puted from the mean tem-
g{e:al}t%r]e??:rmals on record for the various stations. o A
Apy attempt to apply the degree-day method of calculating fuel con(i
sumption for less than one month would be of very little value. It shoul
be noted that this method of calculation is based on a long term gverfz:lg?
and cannot be expected to coincide with any single year in calculating ‘;1
requirement. Individual yearly degree-day calculations will vary as muc
as 20 percent above and below the long term aver?g:;.f b Lo
: -days occurring each day are totaled for a reasonably long
pegofllﬁt(li: % cog:?umption guring that period as compared with another
period will be in direct, proportion to the number of degree-days in the two
periods. Consequently, for a given installation, the fuel consumption csl.n
be calculated in' terms of fuel used per degree-day for any sufficiently
long period, and compared with similar ratios for other periods to deten'ngie
the relative operating efficiencies with the outside temperature variable,
eliminated. * o
Studies made by the National District Heating Association' of the

metered steam consumption of 163 buildings located in 22 different cities -

i istri i tantiate the
d served with steam from a district heating company, substa !
?:ct ieilat the 65 F base originally chosen by the gas industry is approxi-
mately correct. ,
Formula for Degree-Day Method .
The general equation for calculating the probable fuel consumption by

. the degree-day method is:

. F=UXNXD . . “)
where Do

F = fuel consumption for the estimate period.

U = unit fuel consumption, or quantity of fuel used per (degree-day) (building

load unit). - . B ..

N = number of building load units (when available use calculated hourly hegt}
loss instead of actual amount of radiation insialled). .
number of degree-days for the estimaté period.
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