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', ofl ond i steam,

8"l'mm-¢mlxln§ burner of .-tuviel-mlxlqn type, above, brings

It oll is to be vaporized in the com-
bustion space in the inatant of time
available, it must be broken up into
many small particles to expose os much
surface as possible to the heat. This

ization moy be effe d in three
basic ways by: (1) using steam or air
under pressure to breok the oil into
droplets (2) forcing oi] under pressure
through a suitable noxzle, and (3) tear.
ing an oif film into drops by centrifugal
force. All three methods find use In.
practical bumers,

. Y g L v ether ot the burner Hp.
Replster, betow, has dompor vanes te regeiote the alr supplied
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Io tn this externolmix oll bumaer

a steam lot hilz the emerglag ol
ot right ongles o the ol lsaves the
burner; gives rurbulent mixilng action

which, if their burning is stopped by
any chilling action, form yoot, Depend-
ing on the nature of the chilling, the
oot may deposit on heating surfaces
or may be carried out the stack as a
major constituent of smoke.

Pure hydroxylative buming, while
free from soot and smoke possibilities,
yields a less radiative flame and can
be produced only in certain types of
bumers. Thus, as {n many engineering
matters, we compromise and strive to
introd encugh hy ylation into

y- In addition to
breaking the oil into small particles
for fost vaporization, the burner must
provide motion b oil dropl

ap ty king process to

keep the flame clean and reduce amok.

ing tendencies. Hydroxylation is en-
by - P

and air, 50 vapor “conts” are stripped
off as fast o8 they form and fresh sur.
faces exposed. This calls for p
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suitable preheating of both oil and eir,

oiders vhe ronge of topocities handiod

burner, changlag Hp

‘ atomlsing mediem f
burner, meeting ofl ot

and breaking it up. Alr
zetion finds relal
vse betause tosr

two types: (1) internal-mixing orpgv.:
mixing = oi] and steam or air mix in.

- side the body or tip of the bumer be- -

fore being sprayed into the furmaces

Fig. 9, 11, and (2) external-mixing= ~

ol emerging from the burner is cought'
by a jet of steam or air, Fig. & 10.

Steam consymption for atomizng
runs from 1 to 5% of steam produced, .

usually averaging around 29%. Pressure |

required varies from about 75 ta 150
psi,. and steam con be token from:
(1) @ low-pressure line (2) a desuper-:
heater with o pressure reducer, or (%)
a drum vent, through on orifice and-
regulating valve, - Oil pressure nzed:
only be enough (usually 10 to 15 psi)’
to carry oil to the bumer tip. -
o) Mixing, In the burner of Fig-

tion of the oil particles in the proper
direction and for a high degree of tur-
bulence in the air. Sueh relstive motion
of oil and air helps to produce more
uniform mi diti over the

and exposing to a gradually
i ing t over aot too
short a time.

Sream-Atemizing Burners. Let's look
now ot proctical oil-buming equip-
ment. Otdest form is the steam- or

tomiring burner. Instoltation is

combustion zone,

Hydrocarbons, as we have seen, bum
by hydrozylation and by cracking. In
practice, bath forms are present, al-
.though the usual oil.-bumer flame is
predominantly the latter type. This
characteristic short yellow flame has
good radiating characteristics and fits
usus] combustion spaces well. It car-
ries, however, solid carbon particles,
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relatively incxpensive and simple, es-
pecially where no attempt iz mode to
control steam and oil supply simultan.
eausly, St lring b , as

8, oil reaches the tip through 0,
passege, flow being regulated by e
screw spindle, right. Oil whirds out-
ogainst a sproyer plate to breok up st
right angles to the stream of steady &,
alr, coming out behind it. The atem-
izing stream surrounds the oil cbam=:

ber and receives a whirling motion fro® -

vanes In its path. When air ls used &3
the iai A in thia buroef,

a clasy, possesa ability to burn aimost
any fuel oil, of any viscosity, at aimost
any Alrisless ively
used as an atomising medium because
its opernting cost is apt to be high.
These bumers can be divided into

1t should be ot 10 psi for lghter ‘ﬁ’r
and 20 psi for heavier. Combustion
enters through a register, $hO%®
below in Fig. 8. Vanes or shutter &
adjustable to give control of excctd N
Fig. 10 shows another externol
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T fixed orifice
Lo else, bﬂ':m"-mI.
zctlon occury In nirrow

. patty range by iepsty.
ing oll te burmer #p
#t o constant rate in
.axntess e'_d.m'mq'.. on
buried varies with the
toad, rest s returned

sical-gtomiaing burner the ol under
ressure, cbout 223 to 300 psl, ond af en optimum _
sty of obaut 150 s, Orifica areciies the fual

'3-,'$ouhh tontrol red, conter, through o roguloting
pln, vorles the creo et tongential slots In speoyer
piate and voleme of ofl passing threugh- orifics, right.

th ofl kept 6t 300 psl ond 200 ssv, range Is 10 o } 1ystems shown, Flg, 16
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W ing design. Oil and steam discharge
N through separate nozsies at right angles
¢ \ " 10 each other, the steam breaking up
the oil stream.
Internal Mixing. Fig. 9 ond 11 give
. ples of the premixi incipl
f * 1o Fig. 9, steam ond oil meet and mix
K el within the bumer body. Energy
" In the stearn serves to force the steam-
ol wixture through the noxzle for
stomisation, Bumer of Fig. 11 bringa
B ol and air under p her st
;. e bumer tip for mixing before dis.
. ¢harge into the fumace.
. Mwhonkol Atomising. Now let’s look
' atanother major bumer class, mechan-
~ il atomisers, Fig. 12 to 15. Good
" Stomization results when oil under high
. PTessure (75 to 200 psi or higher) is
p rged through s small arifice,
* often aideg by o slotted disk. The disk
tives the oil o whirling motion before
It pagsey o through o hole drilled in
fRozsle, where atomization occurs.
Por a given narrle opening, atomiza-
depends on pressure and, since
© Pretsure and flow are relsted, best
“Wmization occurs over a falrly narrow
nge of burner capacities (about 40%).
To follow fluctuating boiler lond,
& Number of burners may be installed
b« :":‘ turned on or off as stesm demand
B - '3 Or burner tips with different
3 ,n.‘m" Openings con be applied to
. Yingle bypper body.

Wide-Romge Deirlgns. Oil-bumer man.
ufacturers heve developed many de-
signs to extend the usual 1.4 to 1
capocity ronge of the mechanical.
atomiting nozzle. One, for example,
a plunger that opens addition.
ol tangential holes in the nozsle as ail
pressure increases. This gives a 4 to 1
range. Another design, Fig. 13, employs
a movable control rod, which, through
a reguiating pin, varies the area of

iat slots in the sprayer plate and
the volume of oil passing the orifice.

Still another variable-capacity de.
sign, Fig. 14, delivers oil at high
pressure (350 pai) at o constant cate,
hut discharges through the nazzle only
the quantity necded to mcet steam de-
mend. The remainder recirculates.

Fig. 1S shown a wide-range mechan.
ical atomizer which, when combined
with ecither of the pumping systems
shown in Fig. 16, will give s capacity
range of ebout 15 to 1, and consider-
ably higher if needed. By use of either
& constont-differential valve or pump,
as shown, difference in pressure be-
tween supply end return is held con.
stant This maintains a uniform pres-
sure drop across the toangential slots
in the bumer tip and creates a constant
stomizing force. The valve system is
simple to install and maintaln, but
the pump system offers advantages in
many plants: (1) No hot oil is retumned
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. 16 Regulatlon of cutput fromthe
wide-ronge burncr of fig. 18,

whote otémiring and whirling end

tonstunt-differanilal " vélve “oi o
. crqmmm-'dm.unﬂd pvmp o hold,
féssure otross supply .ond refm




