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TABLE 2. Comynxcuu. StaNDARD FUEL O1L SPECIFICATIONS
A. Detailed Reguirements Jor Domestic Fuel Oils

ArPeox.| Fras PoINT| Warer
Bru a Po
GRADE OF Qi PER by Szo':gm Poml-:-? DistiLiaTioN Viscosiry
GaL. in. | Max. Maxovwuns | MAXDOM TesT Maxmung
Na. 1
Light Domestic 10% poiat.| End point,
A n l;fc(l,pﬂ“a maximum | maximum
lig! istillate | 139,000} 110F | 1865 F 0.05' ’
oil for use in 05% 1BF 420 F 600 F
burners requir- or legaljor legal
ing a high grade
fuel.
No. 2
Medium Domestic : 10% point,| 60%, point,
R :;pd og maxmum { maximum
medium distil- | 141,000 ) 125F | 190F | 0.05 '
e o ie 0.05% 15 F 440 F 620 F
in barae r; l:: or legallor legal .
quiring a high
grade fuel. .
No. 3
Heavy Domestic . 10% point,| 80%, paint,| Saybolt
A d’Fz:'lﬁ; Oilf " maximum [ maximum | Universal’
distillate fuel | 143400 | 150F | 200F | 0.19 ' o
oil for use in 1% 15 F 460 F 675 F 55
burners where a or legallor legal e
low viscosity oil
is required.

eLower or higher pour points ma; i
r 1 Yy be specified whe i iti
However, these specifications shall not require a pour po?:tv leerssret?‘gx;eg l?{;n‘;ﬁ;da'g;‘::so:giﬁgnr:ge and use.

B. Detailed Requirements for Industrial Fuel Oils

APPROX, WATER .
GrapE 0F O Bru | Frasz PoinT, AND Pouzr Viscosi
PER | MIN. Max.' |Spment, |, POINT, | LISCOSITY,
GAL. Maxmaun | Maxnaun A
No. 4.
Light Industrial Fuel Qil : USaybolt
niversal
An oil known to the trade as a light fuel 2 sccowo F
oil for use in burners where a ﬁ)w \:lis- 144.500 lefie bSce 19% s 125 nds
cosity industrial fuel oil is required. Notee
. No. §
Medium Industrial Fuel Oil S}a?ybolt
urol
Same as Federal Specifications 3 s
specification for bunker oil = BI?P?Q?- 146,000 N 1o F 10% 109 seconda
burners adapted to the use of indus-
trial fuel oil of medium viscosity.
No. 6
Heavy Industrial Fuet Qit se‘sﬁnti:\t S!a‘_ybollt ’
uro!
Same as Federal Specifications Board | 1 % mxzz .
gpecification for bunker oil “C" for 50.000 150 F (13.75 800 nds
burners adapted to oil of high viscosity. 25% -

bWhkenever required, as for example § i i
be specipeg o feduired, mple in burners with automatic ignition, a maximum flash point "
o ecifie ever, these gpecifications shall not require a flash point less than 250 F Egtl!l;r ?35

dif int be sbeci . .
. specifications shall Rot require 3 bou mores s ured by conditio Sy conditard use: However, these
use, while the last three were suitable onl i i
1e la e w y for commercial and industrial
il;\:;gﬁgst.i;l;}:z diﬁgren;x’atxo‘ix hads noft proved stable, and today domestic
re-using Nos. 4 and 5 of the so-called keavy-oil gro
] 4 up. Several
(l))ur?e’:_s adapted to domestic use have recently been Iistedgt:or aputomatic' :
peration with No. 5, or even No. 6, oil. Usually oils Nos. 5 or 6 require
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CHAPTER 27-—FuUELs AND COMBUSTION

preheating for proper operation, but where conditions are favorable, No.
5 can be used without the equipment that this entails. '

There are two reasons for the trend to lower grades of oil. While the
lighter oils contain slightly more heat units per pound, the weight per
gallon increases more rapidly than the decrease in heat units per pound,
and oil is bought by the gallon. As a consequence, while a No. 1 oil may
contain 139,000 Btu per gallon, oil No. 5 may test 146,000 Btu per gallon,
or 6 per cent more. Usually there is a differential of 3¢ to 4¢ between the
No. 1 and No. 5 oils, so that the economy of buying the heavier fuels is
apparent; there remains the economic utilization of the heat content of
the heavier oils.

The cost of oil fuel is dependent also upon thé.amount that can be
delivered at one time, and the method of delivery. Common practice has
split the tank of the truck delivering oils for domestic use into compart-
ments of 400 to 500-gal capacity, and these unit dumps are made the basis

"of price. Where a truck can be connected to a storage-tank fil! and

quickly discharge its oil by pump, the price obviously can be less than
where a smaller quantity must be drawn off in 5-gal cans and poured.
For similar reasons an installation that can be supplied from a tank car
on a siding provides for a lower unit fuel cost than one where the oil
must be trucked, even in the large trucks holding 2,000 gal or more that
are used for distributing the heavier oils.

GAS

Gas is broadly classified as being either natural or manufactured.
Natural gas is a mechanical mixture of several combustible and inert
gases, rather than a chemical compound. Manufactured gas as dis-
tributed is usually a combination of certain proportions of gases produced -
by two or more processes, and is often designated as city gas.

When gas is burned a large amount of water vapor is produced as one
of the products of combustion. This ordinarily escapes up the chimney,
carrying away with it a certain amount of heat. However, when the heat
value of gas is determined in an ordinary calorimeter, this water vapor
is condensed and the latent heat of vaporization that is given up during
the condensation is reported as a portion of the heat value of the gas.
The heat value so determined is termed the gross or higher heat value and
this is what is ordinarily meant when the heat value of gas is specified.
The heat that is reclaimed by the condensation of the water vapor
amounts to about 10 per cent of the total heat value. It is impractical
to utilize the entire higher heat value of the gas in any house-heating
appliance, because to do so it would be necessary to cool the products of
combustion down below their dew-point, which is ordinarily in the
neighborhood of 130 F. .

Natural gas is the richest of the gases and contains from 80 to 95
per cent methane, with small percentages of the other combustible
hydrocarbons. In addition, it contains from 0.5 to 5.0 per cent of COs,
and from 1 to 12 or 14 per cent of nitrogen. The heat value varies from
700 to 1,500 Btu per cubic foot, the majority of natural gases averaging
about- 1,000 Btu per cubic foot. Table 3 shows typical values for the
three main oil fiélds, although values from any one field vary materially.

Table 3 also gives the calorific values of the more common types of

375

i




