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9-8 FUELS

Table 9-10. Combustion Data for Various Alcohol
and Bensol Fuels
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and highly specialised devices. The devices that use
any one of these higher-priced fuels are usually made as
s unit by the manufacturer, who supplies detailed instruo-
tions as to quality of fuel suitable snd method for using
most satisfactorily.

Industrisl use of such liquid fuels as shale oils, coal
tar, tar oil, and distillates or residues from low-tempera-
ture carbonisation of coal is sometimes justified. Suit-
able methods for using such materials are to be learned
only by trial, and little in the way of generalisation can
be offered.

Coal Tar. Coal tar is a by-product of the manufac-
ture of coke and of coal gas. This tar is  viscous mixture
consisting, for the most part, of aromatic compounds.
Its heating value varies from 15,000 to 16,500 B.t.u./lb.
In order to burn coal tar in regular fuel-oil burners, the
tar must be filtered and preheated to such a temperature
that its viscosity is reduced to that of the oils for which
the particular burner is designed. :

war Oil. Tar oil is obtained by the distillation of coal
tar and consists of so-called ‘‘creceote oil,”” “‘anthracene
oil,” and other materials. Its heating value is about the
same as that of coal tar.

Gasoline. The composition of an average gasoline is
earbon, 83.8 to 85 per cent; hydrogen, 15.0 to 15.8 per
cent: nitrogen plus sulfur plus oxygen, 0 to 1 per cent.
The heating value is about 20,000 B.t.u./lb. Gasoline
containing tetraethyl lead should not be used for heating
equipment.

Kerosens. The average composition of kerosene is
carbon 85 per cent, hydrogen 18 per cent. Sulfur shouid
not exceed 0.125 per cent (United States government
specification). The heating value varies from 20,000
to 21,000 B.t.u./lb. The government specifications
require a distillation end point of 626°F. maximum and &
fiash point of 115°F. minimum.

Alcohol and Benszol. Table 9-10 gives pertinent
combustion data for various alcohol and benzol fuels.

GASEOUS YUELS

Description of Various Gaseous Fuels

Natural Gas. Gaseous fuels consist of natural gas
and various manufactured or by-product gases. Ounly
natural gas has & substantial market for steam genera-
tion as the other gases are too high in cost except for those
plants obtaining them as their own by-products.

Typical natural-gas analyses are given in Table 9-11.

It will be noted that natural gas generally contains s
high percentage of methane (CH() with varying amounts
of ethane (C:Hjg) and inerts (COa, nitrogen, and helium).
Most natural gas delivered by utilities will have under
10 per cent of inerts. The heating value will generally
range between 1000 and 1100 B.t.u./cu. t. for standard
conditions of 62°F. and 30 in. Hg.

Natural-gas pipe lines are rapidly being extended into
all the principal industrial areas of the United States.
Natural gas generally is available for industrial process
use but for boilers may be available only on an “inter-
ruptible” basis. That is, in winter, domestic home heat-
ing takes priority over boiler use, and gas for boiler fuel
will be discontinued while the demands for homae requirs-
ments are met. This requires industrial consumers with
“interruptible’’ contracts to maintain & second fuel, oil
or coal, for winter use.

Liquefled Petroleum Gases. These distillation
products come from both natural gas and the oil re-
fineries. Thess gases, particularly propsne, are much
used for domestic service. They are supplied either
in tanks or by pipe lines. They are clean fuels, suitable
for almost any service where they are priced competi-
tively. Table 9-12 gives the properties of these fuels.
Table 9-13 gives their combustion data.

Acetylene. The use of acetylene asa fuel and illumi-
nant is generally limited to cutting and welding opera-
tions requiring high flame temperature, to small isolated
lighting plants, and to single “'carbide” lights. It is
made from calcium carbide and water. To avoid a
dangerous rise in temperature, sufficient water (about
1¢ gal./lb. carbide) should be present in the generator.
The crude gas contains as impurities ammonias, hydrogen
sulfide, and phosphine, which must be removed before
the gas can be used for indoor illumination. Acetylene
forms explosive acetylides, particularly with copper, has
wide explosive limits when mixed with air, and is explo-
sive per se at pressurea of 5.9 lb. /sq. in. gage or greater
snd at 15 1b. /aq. in. requires only 540°C. to set it off. It
ignites at 635°C. at atmospheric pressure. Its use as a
liquid is therefore prohibited, and it is ordinarily dis

Table 9-11. Analyses of Fuel Gases*
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