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TapLE 2. AVERAGE MONTHLY AND YEARLY DrGREE-DAYS FOR CITIES IN THE
UNITED STATES AND CANADA * b (CONCLUDED) .
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Degree-days for cities in Canada were plied by the Canadian Mel 1 Divisi Deparl-
ment of Transport, and were computed from mean temperature normals. 7 * Indicates actual degree-

being prepared and must be found by surveying plans, by observation, or
by measurement of the building. Values of U for use in this equation are
the unit fuel consumptions per degree-day, obtained as a result of the
collection of operating information and listed in Tables 4, 5 and 6. Atten-
tion is directed to the nature of these units in the next following sections.

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 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 -

it is simple to apply. In industrial buildings it is usually easier to ob-
tain 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 inaccurate for esti-
mating purposes unless the buildings are of very similar nature.

The calculated heat loss or the heating capacity of the installed radiation’

may be used as the unit. The use of the heating capacity of the installed

radiation is of questionable value when referring to heat transfer surfaces

TapLE 3. ComrecTioN Facrors For OQUTsIDE DESIGN TEMPERATURES®
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»The multipliers in Table 3, which are high for mild climates and low for cold regions, are not i H’WJ .::
might appear. The unit figures in Tables 4, 5, and 6 are per square foot of radiator or thousand B'-\:l e
Yosa per de; y. Forequivalent buildings and heating srasons, those in warm climates have Tower est.lity
heéat losses and smaller radistor guantities than those in cold citien. Consequently, the unif figure in q“ﬂgin o
of fuel per (square foot of radiator) (degree-day), is larger for warm localities than for colder re;uom-ml‘th‘n
the northern cities have more radiator surface per given building and a higher spasonal degree-day 1o
cities in the south, the total fuel per season will be larger for the northern city.
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used in warm air furnace or central air conditionin ; eam
- - - Ste *
gﬁ hot \zaﬁga raa(ii?t;gn is alriady installed, care shglfl)(rl bﬁier(?vmggriflsltlsing
e mstalied radiation as the basis for estimating, since i
radm.tlon may differ cons.iderably from the exactgr’adia.t‘,i01‘&11c:;lé‘lllill'gff:llllt?éd
In view of all these considerations, it is believed that the unit based on

thousands of Bt A .
the most dgsira?;)llz hourly caloulated heat loss for the design hour is probably

" Estimating Gas Consumption

Values of the Unit Fuel Consumpti :
] I ption Constant (U) for 1 i
}’f:{ﬂi g4 ;fgn ;;anc:ruliegas hes,tu;g values, and diffeﬁen)t typgea.:sS :111.?1 gsli‘z’:fzTl :)l}
its.  They are based on an inside design tem '
and an outside design temperature of 0 F, and g S om0
] | _ , and apply only t i-

tions.  For other outside design conditions corrgzlt)igns nslrus(t) g};eis‘?acéongl
applying factors given in Table 3. i

The factors in Table 4, as corrected if

[ . e 4, necessary, are sati
,ﬁ%ﬁ)rlxs haivh;ng 3500 to 6500 degree-days per hea,ti‘gg seassf,l-mfizlcltgery.gg;
B hrs v G s L 0 consumpion i ighr than

; WAETE ( , the is less than given. T

or deduction in these cases is recommended b;gfl A.GA. ;ﬁb%irggggsadd%ﬁg

table cannot be used for ‘making esti i i ildi
low inside temperatures are ma.irglta.ingg?tesv for industrial buildings where

For gas heat values other than th 1 i
) ose given in Table 4, simply i
?;sfﬁgi&cg:te.lnlgevggﬁli% b(laaimtecil;hthat Table 4 appliespo)r,ﬂl;'ltforps(;{:a?ﬁ
- , the larger the installation, the smaller th i
gas consumption becomes, and the values in th ¢ “be used with
care, if at all, in large gas-burning ins_ta.llatio:s.t gble should be used with

Ezample 4: Estimate th i
R : mate the gas required to heat a building located i i
B ere the heating season has 6282 degree-days and the ggs heating I\Ir:;lsg 11‘?831?6

W per cu ft. The calculated heati
radiation based on design tempera.':m}(xe1 %fr?igrﬁn;%xg.%(? li? 1000 5q f¢ of hot water

Solution: From Table 4 i
with : I e 4, the fuel consumption for a desi E
wae ;82?; gg‘ﬁ%ﬁ% '1s ;grl:)lrlg t;I(‘)&ll))(IeeOé)SZ }::eu ft of gas per (degrpe?:iil;)tiga%iiaét}lggt(gf (l)ont:
design temperature, hence, 0.875 S( 0.08(:’?Ze3t.(1)(’;g.f8f3§)li§]€ugi8iii t:ior 10 F outside
»

- - F =0.076 X 1000 X 6282 = 478,000 cu ft.
Stimating Oil Consumption

_Table 5 gives uni pti oo
given for ga§1 in T:lra‘ll(te z}f,uel consumption factors for oil, similar to those

The factors in Table 5 insi
0F ] e 5 apply only to an inside design te
temp :.rntz an outside design temperature of 0 F. For ot%r:ar ollftg?ggt(lil::i x
e ab? ures, the constants in Table 5 must be multiplied by the valugn
e 3 as explained under Estimating Gas Consumption. *

Values given in T
14 in Table 5 assume the use of oil with a heati '
000 Btu per gallon. For other heating values, mul%ipl(;'a?l?eg vﬁﬁeﬁ iorf

Table 5 b : er.
fuel beingyut:c,l::j 'ra.txo of 141,000 divided by the heating value per gallon of

Example 5. Bgti
fring . oPe¢ 5: Estimate the seasonal oil consumpti f i i i
loss %i‘ lﬁoaoo%ugg:’ngelo}fatec’} }11n 'I“]o{]edo, Ohio. T eol:‘uﬁdi?lgb(lﬂsré %ﬁ:ﬂ;zge(fioﬁe(:é
seasoncs e’fﬁcienc per hr, e oil heat value is 144,000 Btu per gal, and
ong per hr., T k \ X gal, and the assumed
eS::;Slﬂe designytemperatur: ;Jsu;?)u}g design temperature for Toledo is —10 F, and
the v;]‘ ton: From Table 5, under 80 percent efficiency and i i
side le;l:pg,f- a.({ is found to be 0.00383 gaf) per 1000 Btu hzurll;' h:;t. til;:s l;g:tgx%‘ ones
N ure. The correction factor for —10 F outside design tempera‘t’ll::;




