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records to be sure that they do not includ
purposes than heating the building. e energy or fuel used for other

Estimates based on computed heat losses alone are frequently the onl

?1:?5 u‘:l?sts)lubi%fi _t(; obtzmt,h especially where new equipment is put intz
1 ings an ere is a scarcity of recor

experience data. Such estimates also l}l'ave t:oob((::s ;:gea?v&l:_seer:lcieo{
information is not obtainable as, for example, if a survey is being mac(l:
without the assistance or knowledge of the building operator and thue
without information as to the actual consumption. Estimates of this
kind are also useful in some cases where a relative standard of performanceS
is desired to serve as a base of comparisons in a campaign of fuel utili-
zation. In such situations it can be plausibly argued that an estimate
based on computed heat quantities is to be preferred to one which i
related to operating methods. wmen s

In interpreting and evaluatin i
1 € evaluating heat or fuel consumption estima
nvse(:(ljas }lr; thzx(; preparation, ‘lt xls) Iwell to realize that any gstimating m::ish:;
will produce a more reliable result over a long period i
over a short period.  Nearly all of the method. o e e
S in common use i
trustworthy results over a full annual heating season, and in sox:auchs:g
‘sﬁuscltlhestxm%téas vtyltl:lprov_e consistent within themselves for monthly periods
e period of the estimate is shortened there is more chan .
y horte ce that
factor not allowed for in the estimating method will become c<:mtrosl(l)ilxr1le
and thus give discrepant and even ridiculous results. &

Of the various estimatin i ion is di

) 1 g methods in use attention is directed in thi
discussion to but two as they are illustrative of all, viz: (1) calculatt}:;
heat loss method, and (2) degree-day method. -

CALCULATED HEAT LOSS METHOD

This method is theoretical and ass

! umes constant temperatures for
de}f{im.te hours each day throughout the entire heating segson. It doesvr??t,
tat} e into-account factors which are difficult to evaluate such as opening’
of windows, abnormal heating of the building, sun effect, poor heating

systems, and many others.

In order to apply this method the hourl Suildi

) ! y heat loss from th i
g:\i?l(éripf;\:)gmum el(ci)a_d, &x; desxgn{condition, is computedmfollg\n'r)izgd;rl;%
q iscussed in Chapters eri
D ear 6. pte and 5 and the method described and

_In some cases, however, depending on the pr i i
titions, the computed heat loss is mogiﬁed wherxx) szzzl‘ct?oroisltxi‘xtne;?; p&r .
heat or fuel consumption. If the building has no interior walls org are'
titions then, by ghe method of Chapters 5 and 6, the infiltration lossespa :
calculated by using only half the total window crack. In such a buildi o
the calculated loss need not be modified in order to prepare heat or f:egl
estimates by this method. Where the building does contain interi
walls or partitions instead of using as the calculated heat loss (H) wh'o;
is equal to the sum of the transmission losses (H:) and the inﬁltratilgn

losses (H;), it is more desirable to let H = H; + &
) 2
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=~ CHAPTER 11. HEAT AND FUEL UTILIZATION

In predicting fuel consumption for heating a building by the Calculated

Heat Loss Method, the general formula is:

H{t —t)N )

F=Fta—wc

where
F = quantity of fuel or energy req
H = calculated heat loss, Btu per
(generally H = H; + H; but may on occasion equal Hy + —‘Z—i- .
ees Fahrenheit.

uired (in the units in which C is expressed).
hour, during the design hour, based on #o and %4

¢t = average inside temperature maintained over estimate period, degr
= average outside temperature through estimate period, degrees Fahrenheit

5 (Table 2, Chapter 6).

{g = inside design temperature, degrees Fahrenheit (usually 70 F).

1, = outside design temperature, degrees Fahrenheit (see Outside Temperatures,
Chapter 6). )

N = number of heating hours in estimate period (for an Oct. 1—May 1 heating
season, 5088). -

E = efficiency of utilization of the fuel over the period, expressed as a decimal; not

. the efficiency at peak or rated load condition. .

C = heating value of one unit of fuel or energy.

Example 1. A residence in Philadelphia is to be heated to 70 F from 6 a.M. to 10 P.M.
and 55 F from 10 P.M. to 6 oM. The calculated hourly heat loss is 120,000 Btu per hour
based on 70 F inside at —5 F outside. 1f the building is to be heated by metered steam,
how many pounds would be required during an average heating season?

ound, and since

Solution. The heating value of steam may be taken as 1000 Btu per p
From Table 2,

it is purchased steam, the efficiency can be assumed as 100 per cent.
Chapter 6, ta = 42.7F. The average inside temperature is:

(16 X 70)2-: (8 X 55) = 65 F.

Substituting in Equation 1:

120,000 (65 — 42.7) 5088 _
F= o000~ (—oiw s

Example 2. How much would the fuel cost to heat the building in Example 1 during
an average heating season with coal at $8 per ton and with a calorific value of 11,000
Btu per pound, assuming that the seasonal efficiency of the plant was 55.per cent

» e . 120,0001(65 — 42.7) 5088 _ 4,
Solution. Substituting in Equation 1: F = 0.55 70 — (=5)] 11,000 = 30,013 b

= 15 tons, which, at $8 per ton, costs $120.

Example 3. What will be the estimated fuel cost per year of heating a building with
gas, assuming that the calculated hourly heat loss is 92,000 Btu based on O F, which
includes 26,000 Btu for infiltration? The design temperatures are O0F and 72 F. The
normal heating season is 210 days, and the averafe outside temperature during the
heating season is 36.4 F. The seasonal efficiency will be 75 per cent. The heating plant
will be thermostatically controlled, and a temperature of 55 F will be maintained from
11 .M. to 7 A.M. Assume that the price of gas is 7 cents per 100,000 Btu of fuel con-
sumption, and disregard the loss.of heat through open windows and doors.

.Solution. The average hourly temperature is:

i = (72 X .1(_3)2—;-'(55 X8 _ 66.3 F.
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