. 1 ly through the
door, and by leaks in the setting, whereas the gases leave only throug
outlét. By throttling .the gases w1
i ki 0{) thtet{;lhr_ee_ nétglércent of excess .air.
intaini he same percent of excess. con
glcﬁ?eg] ag;t?ﬁlénéﬁpﬁ?draft- door, the -air admitted through the ashpit is
reduced, while it is A
resulting in an increase of exc%sd_
* efficiency of hand-fired furnaces and box
the air supply by means of the damper in- th
er. ¢
'g? n;gmbustion. The cold air check: i
chimney draft is-excessive. _I§ is »vnoxfmsjt_ yj

" outlet damper and
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i he air

th the damper in the outlet all the
i ed in’ the sdme proportion,
o s xedue ' If inlet air is con-

it is 1 A he other two intake openings,
1 i thro:igrlf tAe{con,si_derable increase in the
boilers can-be realized by regulating .
in- the outlet instead fof tlhe ashgg

i i aired, of course, for low ra
U o e o e ;sd;?;ll;é??é 'ci);o be used only when
closed ‘unless closing of the

’ .CN.DA”? CHECK DAMPER

7
GASES ~ .

e EAVING=> 7 .
) SETTING y

PREVENTS
CLOSEOFF OF FLUE OUTLET

DAMPER N OUTLET |

Fic. 2 METHOIDS of; Drarr REGULATION IN A Hanp-Firep FURNACE
ashpit damper is unable to control the rate of

combustion. . o
Furnace Volume for. Coal-and Coke

' \qu ' it shall have
The principal requirements for a hand-fired furnace are that it sha ave

) i bustion space.
area and .correctly proportioned com ) °
:’Irlr(x)glig:llt g()?tgrate area required is dependent upon the desired combus

tio’III‘l:: t;lillrnace volume is influenced by the kind of coal used. Bituminous

i i isti ire more space
¢ t of their long-flaming characteristic, requ , >
?r?ag}’ligﬁ %gcgl&?n the gases of combustion completely than do trllles }f(?\?
iow in volatile matter. For burning high volatile coals, pﬁozliﬁ)mbustion
be made for mixing the combustible gases thoroughly, so t a.l ombustol
is complete before the gases come in c}(l)nt:;x_ct githoflgeo vls;etaénds %,o ot
ati faces. An abrupt change in the direction _ends to mi
lt?l?:ngltliiessu;fagomb\istion more thoroughly. Anthracite requires compa
tively little combustion space.
R CLASSIFICATION OF FUEL OILS

ri leum
i i f hydrocarbons derived from crude petro

b Fu?iln?rllls a;'r:c:sxsl::lg:ssig?led}tto produce suitable proportions of nar;;lslitclllsé

y l'%ne kgezl')osene fuel oil, and lubricating oil. The processes leayg a esidy®.

g?so ke, asphalt, or paraffin depending on the source of the cru gh(; o

(t)h: c[))as% re?ﬁmné processes have been directed toward productrégt e .

mum amount of gasoline, because this product- wa(is n;d gre:r oSt e
The relative proportions of gasoline and fuel oil produced, p

’
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of crude il could be varied considerably to suit seasonal changes in demand
or gradual trends from year to year. At present gasoline represents about
43 percent and fuel oil (including kerosene) about 22 percent_of the yield
from crude oil. " AU ;

Crude oil is distilled in towers at atmospheric pressure to produce gaso-
line, naphtha, kerosene distillates, and colored distillates, and leave straight-

- run residues. The colored distillates are distilled further to produce light

distillate fuel oils, some lubricating oil, wax, ete., whereas the straight-run
residues -are distilled under vacium to produce heavier distillates. The
residual fuels remaining. can then be passed through cracking plants to
produce more gasoline, cracked kerosene, cracked distillates, and cracked
residual fuel oils. - The exact.processes used depend on.the proportions
of the various end products:desired, and to some extent upon the composi-
tion and characteristics of the crude oil. CL )

- Fuel oils may be described as straight-run fuels, thermally-cracked fuels,
catalytically-cracked fuels, or blended fuels depending on'the refining proc-
ess used to produce them. Straight-run fuels are those produced by distil-
lation under atmospheric pressure or a vacuum without decomposition of
the hydrocarbons by cracking, Thermally-cracked fuels are those produced

" by a cracking process involving elevated temperatures. (850~1100 F) to
decompose sorme of the heavier hydrocarbons. Catalytically-cracked fuels
are those produced with the aid of an alumina-silica catalyst in the crack-
ing process at lower temperatures than those used for thermal cracking,
Blended fuel oils are mixtures of any of the above threé types. Over 90
percent of all No. 5 fuel oils are blended.  ° : ‘

There is no particular problem involved with the ‘burning of a blended
oil providing it is blended from two' oils which come from the same source.
If the oils are not properly blended under heat or pressure, they will ex-
hibit a'degree of instability in storage, resulting-in shidge formation and a
tendency to plug filters and atomizing nozzles in high pressure burners,
This is especially true when the o1l burning rate is 1'gpm or. less. -

There is some evidente that the viscosity of blended ‘oils is generally
higher than for straight run fuels of the same grade. " The viscosity of the
oil can change the spray pattern such that smoking and pulsation may

“result. The adverse effects of high viscesity can be alleviated to a con-

siderable degree in high pressure burners by the use’of higher atomizing
pressures. In-all cases the pressure should be 100 psig or higher and in
Some cases pressures up to 150 psig have been used to correct, difficulties
attributed ‘to high viscosity oil. " N

. Analysis of Fuel Oils

Crude oil in its natural state contains primarily paraffin hydrocarbons
(chemical formula C.H. m+2, Daphthene hydrocarbons (formula C.H,,), and
aromatic hydrocarbons (formula CoH3,_s) where n is a.whole number.
Fuel oils produced by pure distillation, that is the straight-run fuel oils
contain essentially these same hydrocarbons. Those produced by crack-
Ing Drocesses may contain generally all sthe hydrocarbon series from
CoHnys to Cuoll o4, and especially do they contain appreciable percentages
of the olefin hydrocarbons which are relatively less stable than the paraffin,
napthene; and aromatic hydroearbons.” The paraffin hydrocarbons are

ydrogen-saturated, are among the ‘'most stable, and have the highest
ydrogen-carbon ratio of any of the hydrocarbon series. The straight-run
fuel oils have the highest paraffin content, the highest hydrogen-carbon
fatio and are the most stable of the fuel oils. The thermally-cracked fuel




