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TABLE 2. AVERAGE: MONTHLY AND YEARLY DEGREE-DAYS FoR CITIES IN THE
UNITED STATES AND CANADA *-® (CONCLUDED)
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PEI. —5+|"57+| 222| 539| 258|1246|1463|133811203] 858| 538| 213( 8,638
Q. 20%| 180 561 948|1407{1587|13021209} 702| 208| s8) 8309
. 43{ 276 651/1050{1534|1696/1481{1311] 849| 428| 102| 9,438
Saak.. 88| 396| 781{1305|1767[2027)1635{1445} 725| 397| 138}10,700
YT, 323| 68711200|1908|2440|2666]2159}1879]1092| 580} 246{15.355

Degree-days for cities in "Canads were supplied by the Canadi Met logical Divisi .Demrt-
ment of Transport, and were computed from mean temperature normals. * Indicates actual degree-

days for 1947,

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
feduced 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 ares).
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 w
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
Btuloss. The comparison of buildings on a straight volume basis does Dot
allow for variation in exposure, type of construction, ratio of exposed ares

to cubical contents, and type of occupanecy. It is inaccurate for estl-
mating purposes unless the buildings are of very similar nature.

The calculated heat loss or the heating capacity of the installed r?,diation
may be used as the unit. The use of the heating capacity of the install
radiation is of questionable value when referring to heat transfer aces

TasLe 3. CorrecrioN Facrors For Oursipe DEsiGN TEMPERATURES®

Oursipe Destaxy Temp F ...t l —20 I —10 [} +10 20
o
Correction Factor... . .......... l 0.778 | 0.875 | 1.000 | 1.167 | 1.400

_* The multipliers in Table 3, which are high for mild climates and low for cold regions, are not in Cﬂ“g ;
might appear. The unit figures in Tables 4, 5, and 6 are per square foot of radiator or thousand Btu ezig?
loss per degree-day. For equivalent buildings and heating sessons, those in warm climates bave lower €2 gy
heat losses and smailer radiator uantities than those in cold cities. Conseguently, the unit figure in q“"s’inos
of fuel per (square foot of radiator) (degree-day), ia larger for warm Jocalities than for colder regions. Sy,
the northern cities have more radiator surface per given building and a higher seasonal degree-day total
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 : ‘

_ turnac stéms. ]
or hot water radiation is already installed, care sh%usl{l be exefc.yhm;;ﬁsuﬁ? :
the installed radiation as the basis for estimating, since actual mstalleg
radiation may differ considerably from the exact radiation requirements
In we;ivd;)ffagt tht}st;,w corllmderations, it is believed that the unit based on
thousands of Biu of hour ed ! ur 1

thousands of Bt of y calculat _ heat_loss Jor the design hour is probably

Estimating Gas Consumpﬁoﬁ- .

Values of the Unit, Fuel Consumpti . for gas
e I ption Constant (U) f iven i
E;lt);lii g4 pf](:;l t\;an(’)ruﬁ gas heti:tmg values, and diﬂ'esen)t g;pge:ass:;fi gsli‘;gg g;
plants. They are based on an inside design temperatu
and an outside design temperature of 0 F, and 1 e thae o
; ¢ | ; 0F, ; nly to these di-
tions. For other outside design i rootions m ade.
g Tactors piaeide e eg& conditions corrections mpst. be made by

The factors in Table 4, as corrected if re. .
[ y _ , 8§ necessary, are satisf:
ﬁ%llflll:ss haﬁ/:;lng 3:’355&? ({:ggfg)_g degzie—days per heating vseassz. ?gtgergigg;
ith 1 , ays the unit gas consumption is higher than
given; where over 6500, the unit is less th: i P b additi
or deduction in these cases is recommendedmi) £G4 oercent addition
: ! y A.G.A. publications. - Thi
f:blg. cannot be used for making estimates for industrI;al bcua;‘lcll(i)nns 'wThhlS
vFv‘ inside temperatures are maintained. ’ S e
or gas heat values other than those given i i i
. given in Table 4, ly:
i(i:s f:lilizz;{:;g:te.lnlgegalals& bell, notectl;hthat Table 4 appﬁgpoill;t:orpsﬁa:ﬁ
- , the larger the installation, th | i
Ezs poirflsumptlop becomes, and the values in the table sh?):llgaélg ll.lstel)ltf uratl;
re, If at all, in large gas-burning installations. s

Ezample 4: Estimate the g3 ired- t¢ '
m : D e gas required- to heat a buildi i i
Biu v;g:r:utl;: hgﬂt}xng season has 6282 degree-days and the lglgs ll?:i:ﬁ?é lvl')alggj i? Sg&i
radisnian Lol e calculated hedting requirements are 1000 sq ft of hot
n based on design temperature of —10 F and 70 F. o ot water

Solution:
_Solution: From Table 4, the fuel consumption for a design temperature of 0 F

with 800 Btu gas is found to b |

ith 3tu_ o be 0.087 cu ft of gas per (degree-d {

designrtzdmtwn). From Table 3, the correction faf:tofris 0.3%'5) t(gguili%f%‘Ot % lggt
mperature, hence, 0.875 X 0.087 = 0.076. By Equation 4 outside

) - F = 0.076 X 1000 X 6282 = 478,000 cu ft.
Estimating Oil Consumption '
Table 5 gives unit i r oil, similar to
g“%? nd gaglin Tabl(te 4f.uel consumption factors for oil, similar to those
e factors in Table 5 appl insi i iy o
. ] ply only to an inside design t '
F and an outside design temperature of 0 F. For ot%;elar zﬁaix?éit(‘il:ig

temperatures, the cons i
: X onstants in Table 5 must be multipli
In Table 3 as explained under Estimating Gas Consmlllx)nggiotx)l}., the values

Values given i e the use of oil with a heating value o
given in Table 5 assume th il wi ing

141 f t! t;

000 Btu per gallon. For other heating values, multiply the values uf

Table 5 1, ; i
fuel beingyxfslgi,mmo of 141,000 divided by the heating value per gallon of

Zzample §: Esti i i
firing P Estimate the seasonal oil consumption of a boi i i
loss (g),f égoaoo%ugg&ngel]‘olf:ted'r l11n Tl()]}fdo’ O]hio. The buildizg (l)ll;:rz’i ?:ii::guli:(tietflo;e(gtl
Seasonal o % Btu . e oil heat value is 144,000 Btu per gal, and th
ons per br. T ) , and the assumed
thes:;;mﬂe designyt emperaturg ?su%x_%e. design temperature for Toledo is —10 F, and
ution: F Tab) i i
the va) rom Table 5, under 80 percent efficiency and i
side te‘rl: g{' I{ is found to be 0.00383 gaf’ per 1000 Btu hgurly hg;t ‘il;:s l;g:tgr%‘ lm: .
perature. The correction factor for —10 F outside design tempera(t),gr;




