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from. Table 3-is 0.875. Solving 0.875 X 0.00383 = 0.00335. Making a further cor-
rection for the heating value, .

: -0.00335 X% = 0.00328 gal per 1000 Btu per hr calculated heat loss per degree-
day. B .

" From Table 2, the total pormal degree-days for Toledo are 6269. Since U is
éxpressed in 1000 Btu, N is equal to 240. Substituting in Equation 4

F = 0.00328 X 6260 X 240 = 4930 gal.

Estima_ting Coal or Coke Consumption

. Coal or coke consumption estimates are made by following exactly the
same procedure as for oil.” Values of U.are given in Table 6 which only
apply to an inside design temperature of 70 F and an outside design tem-
perature of OF. A correction must be made for other conditions by use of

Tasie 4. Unit Fuen CONSUMPTION CONSTANTS (U) ror Gas*
. Based on 0 F- Qutside Temperature, 70 F Inside Temperature

" Hor Warks ' StEAM Waru AR
" Hearve Cu Ft Gas per Degree-Day Cu Ft Gas per Degree-Day Cu Ft Gas per Degree-
Juozor | 7% persaFe Qegres Dy | Cu Rt SO T EDR | Homy Beion Heat Loss
T - T
e e | S || | G| e | st
SqFt | SaFt | SqFt | SaFe | Ba¥t | Saft 7 | Systems
500 | 0.149| 0.142 | 0.134 | 0:254-| 0.242 | 0.231 | 0.896 | 0.86L.
. 535 0.139 | 0.132 | 0.126 | 0.237 | 0.226 0.216 0.840 0.805
800 0.094 | 0.087 | 0.085 0.159 { 0.151 | 0.144 0.560 0.538
1000 0.075 | 0.071 | 0.068 0.127 | 0.121 0.116 0.449 0.431
1 Therm - Gas Consumption in Therms per Degree-Day
100,000 .
Btu 0.000743l0.0007090.09067_5| 0.00127| 0.00121{ 0.00116 0.00450 0.00430

» Abstracted from Comfort Heating, American Gas Assaciation, 1938 and § percent
without nightvmduction of tgmpemﬁure. i . .
the multiplying factors in Table 3. Data in Table 6 are based on 12,Q00
Btu per b coal, and for other heating values of coal they must be multiplied
by the ratio of 12,000 divided by the heating value of fuel used. -

Ezample 6: A building in Scranton, Pa. has a calculated heat loss of 240,000 Btu
per hr based on an inside design temperature of 70 F and an outside design tempel-
ature of —10 F. What will be the estimated normal seasonal anthracite or. coke
consumption for heating if 13,000 Btu. per 1b fuel is burned in a hand-fired boile,
with automatic control, at a seasonal efficiency of 80 percent, and what part of the
total will' be used during November, December, and January?

- Solution: From Table 6, U is 0.0444 of coal or coke per 1000 Btu per hr heat los
per degree-day: Correcting for the outside design temperature of —10 T from Table
3, the value of U is 0.875 X 0.0444 = 0.0389. From Table 2, D is 6218 and from b
problem, N is 240..° B .

~ Bubstituting in Equation 4,

' F = 0.0389 X 240 X 6218 = 58,100 Ib.

added for operation

Fuel used over any period is,
tional to the number of degree-day
numbers of degree-days for N ovember, December, and January in Scranton

1074,-and 1162 resg:ctive]y, a total of 2053. The yearly total 1s 6218, s0 that
these three months the estimated consumption 1is

s during the period. From Table 2, the aversg76
are 111

durins

2053
o 100 = 27,600 )b,
o218 X 58,100 7,600 1b
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TasLe 5. Unrr FoeL Consum :
) 'MPTION® CONSTANTS (U h
Based on 0 F Outside Temperature, 70 F Insid:‘sT(elrr,l)pe]:'g?ugmb A

EvrciEncy 18 PErcENT

' ’ o )
Gal Oil per 8q Ft Steam Radiator. . ... 0.00105 0.0
D PeTPq T hoam Radiator s ). .00092
Gal Oil per 8q Ft Hot Water Radiator. 0.00066 0
(Gl O per 8a P Hot Waler Radistor............ . .00058 .
Gal Oil per 1000 Btu per Hour Heat Loss. ... . .. 0.00437 0.00383

. d on a heating val
bBase value of 141,000 Bt,
How%lgg?ctggv!;{] p@.rmx;«;atnl:;r:l gr%n; Degree-lu?al;/e;i?ndboouon.k (Second Edition,
el st 141,009 Bpereetu et gnugn or operation without night reduction of
. ®Per degree day. ) '

1037, by C. Strock ai '
temperature and chzggec& EeaBt-

Estimating Steam Consumption

In estimating steam consumption the efficiency is generally assumed at

100 percent. If for low-pressure steam an average heating value of 1000

Btu per pound of steam is us i
d ¢ n | ed, no correction is necess: yari
:ﬁ:eissézo% giﬂ%rent cities, correction should be made ?g 'degin ct;mpa_ru_lg
“when the 2.1- e 3) when the unit figures are in terms of heat lg(;s %m{)era—
iy values are in terms of building volume or floor space 6 not
o ere the heat loss is calculated in Btu per (hour) (degr d rence i
perature) the simple Fquation 5 may be used: & ° oree Gerence in
poHEXx2% XD : ,
- em : R ()]
where o o -

5 ~_—— polunds of steam required for gstim!lte pei'i&d. S
o = ca culzfted heat loss, Btu per (hour) (degree differen
“ = hours in one day. ) -
1000 f ;l:mber’of degree-days for the period of _es-tim:;fibn
= Btu delivered per pound of steam condensed. )

In this method ] : '
the number of d ys aut ics :
ave met L egree-days auto
tak:;gg (1)1;‘1%‘3 glnd outside temperature difference. m%ﬁtfll(l::xlll {iétalézs_dcare o
by o th;"‘oue E(,) a.tntﬂ.verage inside temperature,of a.pproxgu;ateliry;(? I;
-BSSllm ghout the period. If an average inside temperature Bther

TaBLE 6. Unir FueL Co :
. ., CONSUMPTION® CONSTAN J
Based on 0 F Outside Temperature, 70 F Ihsi:;: é’gﬂ);pigzugg“? ‘

_—_— Erriciency v Perc
ENT

40 50 60 70 80 -

be ' ’ '
- 0al per Sq Ft Steam R_adiator. -.-1 0.0216 } 0.0172 | 0.0143 | 0.0123 | 0.0108

Lb Co .
al per Sq Ft Hot Water Radiator..{ 0.0135 | 0.0108 | 0.0091 | 0.0078 | 0 0068

al per 1000 Btu per Hour Heat

................................ 0.0889 | 0.0717 | 0.0592 | 0.0507 | 0.0444

a2
Bage, :
i bAbatfnon & heating value of 12,000 Btu per pound.

tehkisg, ht g. i
Hof €' DY permuss fro egree-Day Handbook (Second Edition, 1937 'hy. C. Strock and C. H, B,
Gpu percent added for operation without night reduction of ten):l.pemtu.re' ! ’
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