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*TABLE 6. - REPRESENTATIVE ; PROPERTIES or .Gaseous FuELs,
Basep oN Gas-at 60 F anp 30 1n. He.

- | BropeaCuFr ' B - . PropucTs 6# CoMBUSTION ~ *
- — (SJchmc Am Béxoui'un — —— U 'I?Eonm‘:l::x.
Gas ; : ::A:r:-' roxﬂ::n o Cubio Feet ml‘:: mﬂ-’m-
| b | Lew | %09 o’ Fr) Co | (Foza)
(@ros) | (Net) | Tol | £
- . L COx B0 with | Bagis
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. Natural gas— | - R -

California ........|-.1200 |{.1085 | 0.67.| 11.26..].1.24 | 2.24{ 12.4.|-12.2 |.- 3610- -

. Natural gas— s . .

- Mid-Conti- . I N S | N F A
nenta_l 9701 8701 0.57 9.17 {0.97{1.92110.2}111.7} 3580
Naturalgas—-_ g _- ) ’ T
Ohio -+ 11130 ) 1025 | 0.65 10.70 1.17.0 2.16 | 11.8 | 12.11 " 3600
Natural gas— . | : '

11.70 | 1.30{2.2012.9|12.3| 3620
Retort coal gas | 570 | 510 { 0.42 " 5.00 | 0.50 | 1.21| 5.7 |11.2| 3665 -
Coke oven gas_ | 590 | 520 0.42| - 5.19 [0.51|1.25] 5.9.[11.0| 3660

Carbureted = | .- 4 oo .. e f ]
water gas 540 | 495 ) 0.65 4.37 0.7410.75} 5.0)17.2] 3815 ..
Blue water gas .300. - 280 0.531 2.26-..10.46)0.51| 2.8722.3 h 3800
Anthramte pro- B N e - K L
uoe.rgas 1 135 g l25 0.851 - ]l.’.05 '10.33(0.19 19 '19.0 3000

producergas | 150 | 140/ 0.86| "1.24 |0.35)0.19| 2.0|10.0 /3160
Oxlgas . .|.575]..510 0.35| “:4.01 |o0.47 1.21|:5.6]10.7:| 3725 -

four main oxl ﬁelds, although values from any one ﬁeld vary matenally

“Table.6 also gives. the calorifi¢ values of the more common types of
manufactured gas.- ‘Most states have, legxslatlon .which controls the.distri-
bution of gas and fixes a minimum-limit to its heat content. . The gross
or higher calorific value usually ranges between 520 and 545 Btu per cubic

foot, with an average of 535. A given heat value may 'be maintained and

yet leave’ consxderable latxtude in .the composition of the gas so that as

distributed ‘the composmon is not, necessarily the same in dlﬁerent dls-' "
However, in ‘any .

tricts, nor at‘succeéssive tlmes in the 'same district.
community the variations in gas composition are held within sultable
‘limits so that the peiformance of approved gas; appllances will not be
adversely affected

FUNDAMENTAL PRINCIPLES OF COMBUSTION o

Combustwn may be defmed as the chemlcal combmatlon of a substance
with-oxygen with a resultant evolution of heat.. . The rate of combustion
depends partly- upon the specific rate of reaction of- the combustlble
substance with oxygen, partly upon the rate.at which.oxygen is supplied,
and upon the temperature obtained. due to surrounding conditions..

"Complete combustion is obtained when all of the combustible elements in
the fuel are oxidized with all of the oxygen with which they can combme.
All of the oxygen supphed may .not be utilized.:

-~ Perfect combuslwn is ‘defined as thé result of- supplymg the requxred‘
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‘amount of oxygen for combination with all of the combustlble elements
. of the fuel and utilizing all of the oxygen so supplied.

The oxygen required for the process of combustion is obtained from air
which is a mechanical mixture of oxygen, nitrogen and small amounts;of
carbon” dioxide, water vapor and inert gases. These inert gases. are
generally included with-the nitrogen, and for engmeenng purposes the .
values given herewith tay be used. -

Br Voivus, Pre sz-

Oxygen, Oy.......i, — Y
Nxtrogen N - ) [ 79.1°

Br ana-r.PniCmvfr
2315 - i

R . i

| 76.85

The cdrnbination of oxygen with the combustible elements and cofn-.
‘pounds of a fuel is in accordance with fixed laws. In the case of perfect’
combustion the reactions and resultant combmathns are shown in"Table7.-

"The most important ‘condition governing the process of combustion;i is’
temperature. It is necessary to bring a -combustible substance to its.
ignition temperature before it will unite in chemical combination with’
oxygen to produce combustion. The ignition temperatures for several of
the combusuble constxtuents of fuels are presented in Table 7.: ;

HEAT OF COMBUSTION

As prevxously stated the process of combustion results in the evolutlon’
of heat. The heat generated by the complete combustion of a unit of fuel. -
is constant for a given. combination of combustible elemernits and com-

- pounds, and is known as the hea! of combustion, calorific value, or heating - -
value of the fuel. Thé heat of combustion of the several substances -
found in the more common- fuels is giver in- Table-7. :

The calorific value of a fuel may be determined enther by direct measure-
ment of the heat evolved during combustion in a calorimeter, or it may -
‘bé computed from the ultimate analysis and the heat of combustion of-
the several chemical elemments in the fuel. When the heating value of a
fuel is determined in a calorimeter the water vapor is condensed-and the *
latent heat of vaporization-is included in the heating value of the fuel::
The heating value so determmed is termed ‘the gross or higher: heatmg“
value and this is.what is ordmanly meant when' the heating value of a.:
fuel is specified. :"In burning the fuel,-however, the products of combuis-:
tion are not cooled to the dew-pomt and the hxgher heatmg value cannot

”be utilized.

“When combustlon is complete the carbon in- the fuel unites with oxygen

to form- carbon dioxide.- GO, the hydrogen unites with oxygen to form

.water vapor, H,0, and the nitrogen, being inert, passes through the
" reaction without change. When combustion. is incomplete, some of the
: carbon may unité with oxygen to form carbon monoxide, CO, and some
-of the hydrogen and hydrocarbon gases may not be burnéd at'all. "When -
" carbon monoxide or other combustible gases are present in the flue gases,
considerably less heat is produced per unit of. fuel.consumed;and a lower
combustion efficiency is obtained. Incomplete combustxon may result
. from any or all of the followmg three condmons.

l Inadequate air supply
" 2. “Insufficient mixing of the air and gasw

:

- 3. A temperature too low to-prodiice ignition or maintain combustxon




