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As discussed above, it is known that 1 kg of flue gas

contains -——28~—Cl-— kg of CO & 44C,
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Assuming that the percentage of carbon by mass in the fuel is C and the fuel does not contain any nitrogen.
The carbon in the fuel after combustion completely goes into the flue gases. If the mass of gases formed

per kg of fuel burned are m, then we can write down.
Mass of carbon in fuel = Mass of carbon in the flue gas
C 12 r C,+C,

100 ~ 100 | xx
The mass of gases formed per kg of fuel is
C.IX
_mg =12(C, +Cy) -(12.6)
The nitrogen carried with the air is also carried with the flue gases. One kg of air supplied carries
kg of nitrogen and, therefore, the

| xm,

% kg of nitrogen. Also one kg of flue gas formed contains ] Ots)gx

air supplied per kg of flue gas formed
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Mass of air supplied per kg of fuel = Mass of air supplied per kg of flue g
gases formed per kg of fuel
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If combustion of carbon is complete then C; = 0 and measurement of CO, alone

to find the air supplied.
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12.9. DETERMINATION OF EXCESS AIR SUPPLIED PER KG OF FUEL |

The oxvgen content in the fuel remains in combination with hydrogen, and thcrefq;c tt|h¢: OXygen carried
in the flue gases comes only from the air supplied for the combustion of fuel. Aljm it e';:’ ';c’"C:mP}e!c
combustion of carbon (to CO), then the oxygen necessary (o convert the CO to CO; shou taken into

account in calculating the excess air supplied.
28C1 Lo of CO and . k
B 100EX %

As discussed in article (12.7), one kg of flue gas contains —arery

-

28C , ,
of oxygen. If i 00).‘.;( kg of CO is burned to CO,, the oxygen required for this
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. Excess oxygen available per kg of flue gas formed 005X T00ZX 100EX 2

Excess oxygen supplied per kg of fuel = Excess O, per kg of flue gas X m,
16 CIX ~ 4C 20 - C, )
= jooxx @0 -CV X i3 (C, +Cy) ~ 300 ( C,+C;

Excess air supplied per kg of fuel
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'300(C,+C2 )x23-69(C1+C2) A,

12.10. DETERMINATION OF PERCENTAGE OF CARBON IN FUEL BURNING TO CO, AND
CO FROM THE VOLUMETRIC COMPOSITION OF DRY FLUE GASES
Percentage of carbon burning to CO,
Mass of carbon in CO, per kg of flue gas
= T"Mass of carbon in one kg of flue gas x.100
4C, 12
1002X 44
= 44C, 12 28C, 12
100ZX * 44 * Toozx * 28

C,
Cz + C]
where C, and C; are the percentages of CO and CO, in flue gases by volume.

Similarly percentage of carbon burning to CO

x 100 .(129)
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