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: - - TaBLE 9. APPROXIMATE MaXiMUM THEORETICAL CO, VALUES‘, anp CO, ‘g’ﬁfﬁih(’}f ﬁ?gegntgﬁge{,n 5 - If}fhere ig €O in the flue gases, small amounts of un-
\ VALUES FOR VARIOUS FUELS WITH DIFFERENT PERCENTAGES OF -t due to ingompglete combiszio Nl fm;f will probably_ also be present. The small loses
: ExcEess AIR . S b e on of these latter gases would also be included in item 7.
: u . . .
i . MaxiMum ~-PgrcENT COs AT GIVEN Excesi ymbo § m Equatlons 12 to 16 inclusive are:
Tyes oy Foms T"%°:;;,',‘§ A oB Asn VALUER - o hy = heat loss in the dry chimney gases, Btu per pound of fuel
] Percent COx 209 - 0% 50% - hy = h;z;t lloss in water vapor-from combustion of hydrogen, Btu per pound
. of fuel.
- Coke 21.0 17.5 15.0 13.0 h; = heat loss in wat. i i 3
At E acite 02 163 144 128 h: e o fro;ai :: va;;o:e in combustion air, Btu per pound of fuel.
Bituminous Coal 18.2 15.1 12.9 11.3 ' he — heat 1 omplete combustion of carbon, Btu per pound of fuel.
No. 1 and 2 Fuel Oil 15.0 12.3 10.5 9.1 s = hea h:“sff;m ﬂ“nb‘“ned carbon in the ash, Btu per pound of fuel
i . w, = weight of dry flue gas per pound of fuel i 3
No. 6 Fuel Oil 16.5 13.6 11.6 10.1 - ¢, = mean specific heat of e e ooty (from Equation 10), pounds.
; Natural Gas 1211 9.9 8.4 7.3 t0 0.254 for f gases at constant pressure (¢y ranges from 0.242
i Corburetiod Water Gas 17.2 142 121 1006 ot . ue gas temperature:s from 300 F to 1000 F)?, Btu per pound.
1 Coke Oven Gas 1.2 9.2 7.8 6.8 tl = tempera:ure o; ﬂug gases at exit of heating device, Fahrenheit.
. : s = temperature of combustion air, Fah: i ’
| Mixed Gas (Natural and Carbu- H: = percentage of hydrogen in fuelr’b :rﬁniﬂe;t. i .
8| - retted Water Gas) 15.3 12.5 10.5 9.1 burned y weight from ultimate analysis of fuel
; Propane Gas (Commercial) 13.9 11.4 9.6 8.4 1091.8 = enthalpy of - . )
1 ‘Bt;tane Gas (Commercial) 14.1 “11.6 - 9.8 8.5 ; poundf)y of saturated water vapor at a temperature of 70 F, Btu per
, ; . ) ) M =415:;n:.iity ratio of combustion air, pounds of water vapor per pound of
a heat balance. Various components of this balance are generally expressed Gy A L.
i in terms of Btu per pound of fuel burned, or as a percentage of its calorifie a = ;'elght of combustion air per pound of fuel used, pounds, from Equations
£l value. Components of special interest are listed as items 1 to 7 inclusive. €0, COs = po 4»'5::5: 7 antfi 2’0 . i .
i : ) ) 2 = percentages o 20; in flue
J 1. Useful heat transferred to heating medium, usually computed by determining C = weight of carbon t;urn ’d gascs by volume, .
4 ¢ € . ! - ed per pound of fuel corrected for carbon in ash
I the rate of flow of the heating fluid through the heating device, and the change ) -~ pounds. } 1n ash,
it enthalpy of the fluid (heat added) between the inlet and outlet. . We. — W.C
2. Heat loss in the dry chimney gases. - . ' ¢= __BIOOW = a7)
i T Ry = wgep (g~ ) a2 - © where
i . . ' . C. = .
| 3. Heat loss in water vapor formed by the combustion of hydrogen. : ) o = percentage of carbon in the fuel by weight from the ultimat i
o o, - “g. = welghttoffash and refuse, pounds. imate analysis. .
: hy = — (1080 — ¢ 0.455 ¢ 13) » = percent of combustible in ash b igh i i ;
. * = 100 ( t 2 considered to be carbon). y welght (combustlble in ash is usually

W = weight of fuel used, pounds.

Flue gas losses for solid and liqui i i
. ~ quid fuels, listed
hy = 0.455 M w, (g — 1) a4 ;‘)lllgpl‘l)eat fbala.nce, may be determined with suﬁici:‘;tmsxziszibg ?:rdn‘iogif:
. Hoat Tou from incomplete combration. o ses from curves shown in Fig. 62, if CO, content and temperature of
, pu tega?es are known. Values of the losses plotted for fuel oil were com-
e 101430 ( C ) - a9 . rom the ultimate analysis of a typical fuel oil used in domestic
N ' 0.+ Co . 8, while those presented for the several ranks of coal were computed

4. Heat loss in water vapor in the air supplied for combustion.

Tom the typical ultimate analyses shown in Table 1. The curves for

i -6. Heat loss from unburned carbon in the ash or refuse. medium volat . . S
i : ile bituminous coal may be used for hi ile bitumi
' “hs = 14600* (—C“ - C’) (16) : m%t;’ilth negligible error. Y D ed for high volatile bituminous
. 100 ) zation of gaseous fuels, for numerous reasons, is generally a more sim-

ple - LOr i
ph Process than is the case with either solid or liquid fuels. ~Accordingly,

7. Radiation and all other unaccounted for losses. the determinat; .

: rmination of a practical heat balance is i
Radiation and convection losses from a heating appliance are not usually deter ll} thaf, 1tems 5 and 6 do not generally appl t: lsg.saifll:éﬁlmple p,I'OCedqre
mined by direct measurement. For this reason they, together with any other 10833;’ of typical alignment charts has bé 1}7) );d D Zas ations. A series
not measured, are determined by subtracting the total of items 1 to 6 from the hes 1 “1ng flue losses of it 2 een combined in Fig. 7 for use in determin-
of combustion of the fuel. If the heating appliance is located within the hes ances, items 2, 3 and 4 from common types of gas burning appli-

: P A 9 ¢ To determi 3
space, however, radiation and convection losses may be considered as useful bess corre etermine flue losses place a straight edge extending from

; . . ! t
rather than lost heat. They may, therefore, be omitted from calculations of hes Yoss :;ted temperature reading to the percent CO. recorded. P%r cent ﬂ‘I}:

heat of formation of carbon compous® . Indicated where the straight edge interesects the flue loss column

“+ A value of 14600 applics in ealculating ash pit oss; in
use 14093 Btu per1b.




