-HEATING VENTILATING AIR CONDITIONING GUIDE 1942

TABLE 2. FLAME TEMPERATURE DATA

_ ArPEARANCE OF FLaME - TeurEratuRs Deo
Red, visible in daylight

Light red v ; : - 95
Orange-red : 1832
Orange-yellow. 2012
Yellow-white 2192
Bright white. gggg

process. The luminosity of a flame is caused b i i
» : y the heating to incan-
d}(:.sc;‘a.ntf of unconsumed particles of combustible matter in theggases ar:ld
; e higher the temperature of these particles the whiter the flame. ’fable
gives some approximate flame temperature data. )

AIR AND COMBUSTION

The weight of air required for the per i )

] perfect combustion of a pound of fuel
gal);alz;zo(ri‘eteermzd b%" }:lse of the ultimate analysis of the f uelezs app?iedut(:o
E ;1 o ts © 4. The various elements are expressed in percentages

Solid and Liguid Fuels:

Pounds air required per pound fuel = 34.56 [-E A (H — 2) + s
3 g5)1 3 @
Gaseous Fuels:

Pounds air required per péund fuel = 2.46 CO + 34.56
13.20 CiHs + 14.81 s + 1613 Col 4 600 s aaz o0 e T .

Whell the a"alys‘s 15 glve" on a Voluﬂletllc asis the e ation 1s ex-
b h qu on 1 X

Cubic feet air required per cubic foot gas = 2.39 (CO + Hy) + 9.56 CH, +
2 R

11.98 CoH; + 14.35 GH, + 16.74 C,H, — 4.78 O @

Equations 5 and 6 may be used as approximate methods of determining .

the theoretical air requirement for any fuel.

Heating value (Btu per pound)
1000 ®)

Heating value (Btu per unit)

100 ©)

Pounds air required per pound fuel = 0.755 X

" Cubic feet air required per unit fuel =

Approximate values for the th i i i i ’
By g Stk eoretical air required for different fuels

It is customary to make use of the analysis of the products of com-

bustion to determine the amount of flue gas produced and the actual .

amount of air supplied for combustion. The analysis of fl

been well described in various publications of the l};ureau oj? eMgia:ls;s ::j

in the literature and the details .of Orsat manipulation need not.b

considered in this discussion. (See Chapter 35.) ' ' e
The weight of dry flue gas per pdund of fuel b i in cc

bustion loss calculations and may be determined bl)lrnll*:ec;luzltstigrsle? . i com:

160

CHAPTER 8. COMBUSTION AND FUELS

_ 11 COs +8 0.+ 7(CO + Ny
Pounds dry flue gas per pound fuel = 3(CO; ¥ CO) X C )

Values for CO;, Oz, CO and N, are percentages by volume from the flue
gas analysis and C is the weight of carbon burned per pound of fuel
corrected for carbon in the ash.

EXCESS AIR

Because the real measure of the efficiency of combustion is the relation
existing between the amount of air theoretically required for perfect com-
bustion and the amount of air actually supplied, a method of determining
the latter factor is of value. Equation 8 will give reasonably accurate
results, for most solid and.liquid fuels, for determining the amount of air
supplied per pound of fuel. )

3.036 N,

Pounds dry air supplied per pound of fuel = m X C (8)

Values for CO,, CO and N are percentages by volume from the fiue gas
analysis and C is the weight of carbon burned per pound of fuel corrected
for carbon in the ash.

The difference between the air actually supplied for combustion and
the theoretical air required is known as excess air.

Air supplied — Theoretical air ©)
Theoretical air

Per cent excess air =

Since the calculation is usually made from Orsat readings, Equation 10
will be found to be a convenient statement of this relationship.

TaBLE 3. THEORETICAL AIR REQUIREMENTS

Souo Foen Pouxps Ams Per Pouxp Fues,
Anthracite 9.6
Semi-bituminous coal. oo 11.2
Bituminous coal: - 10.3
Lignite e neanans 6.2
Coke 11.2
FuoeL O Pouxns Am Per Garvon Fosr
Commercial Standard No. 102.6
Commercial Standard No. 2 S 104.5
Commercial Standard No. 3o e 106.5
Commercial Standard No. 5 112.0
Commercial Standard No. 6 114.2

Gaseovus Fuews Cusic Feer Am Per Cusic Foor Gas

Natural gas 10.0
Mixed, natural and water gas, 44
Carbureted water gas 4.4
Water gas, coke._. 2.;
5.

Coke oven gas. e eeeeenmeenenoe e tetesatn et s s




