Industrial Oil Burners

CHAPTER 31

Industrial Oil Burners

The term industrial oil burner as used by one authority, is
“intended to designate burners intended primarily for the many
and diversified forms of heat treatment and heat application in
industry, such as metallurgical furnaces, drying and enameling
ovens, drying kilns, ceramic ovens, furnaces, ete.”

As distinguished from domestic burners, industrial burners
because of their applications do not require intermittent auto-
matic “off and on”’ operation, except in rare cases. Temperature
control aceordingly does not depend upon intermitlent operation
but upon throttling, usually manually.

Large burners such as are used for heating large buildings such as
schools, apartment buildings, dairies, etc. are sometimes called com-
mercial burners. The term industrial is here used in a broad sense and
covers all burners, except those of the domestic class.

Classification.—Industrial burners may be classed from
several points of view, as:

1. With respect to gravity of the fuel used.

a. Light industrial (No. 4 Bunker A).
b. Medium industrial (No. 5 Bunker B).
¢. Heavy industrial (No. 6 Bunker C).
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2. With respect to method of control, as,
a. Manual.
b. Semi-automatic.
¢. Automatic.

3. With respect to the method of spraying (alleged atomizing)
as,

Air.

. Steani.

Mechanical pressure.
. Centrifugal foree (rotary cup).

o ea

4. With respect to pressure of the air, as,

a. Low pressure (up to 5 lbs.).
b. Medium pressure (up to 25 lbs.).
¢. High pressure (up to 100 lbs.).

5. With respect to commercial service burners, as,

a. Horizontal rotary {:}& }ﬂ:&ﬁ;ﬂﬂ;ﬁ#h

b. Mechanieal.
Ete.

Fuel Oils for Industrial Burners.—As adopted by Under-
writer’s Laboratories and the American Petroleum Institute,
the listing of fuel oils is, as before stated, as follows:

No. 4 fuel oil. Light industrial.
No. 5 fuel oil. Medium industrial.
No. 6 fuel oil. Heavy industrial.

| The heat value of these oils is as follows:
' No. 4 Average 145000 B.t.u. per gallon,
i No. 5 Average 148500 B.t.u. per gallon.
| No. 6 Average 1562000 B.t.u. per gallon,

Ques. What other names are given to the No. 4, b5 and 6 oils?
Ans. Bunker A, Bunker B, and Bunker C.
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Ques. What determines the grade of oils that can be used?

Ans. fI‘he design of the burner with respect to the method
of spraying, and the preliminary handling of the oil.

Ques. Why are the heavier grades of oils used with industrial
burners?

Ans. Becguse they are cheaper and have higher heating
value as indicated in the table just given.

This saving is important especially because industrial burners are
of large sizes, burning much more oil than the small domestic burners.

J General Principles of Oil Burning.—To ignite properly,
oil 8;ifpray must be mixed with air so that it will vaporize and
gasify.

.I?Ques. What is the relation of temperature and gravity of the
L]} 4

Ans. The higher the temperature and the Baume of the oil
at the burner, the easier it is to spray and the air pressure may
be correspondingly lower.

Ques. What is required for burning the heavy oils?
Ans. Pre-heating.

Ques. What is the limit of pre-heating?
Ans. The temperature at which the oil begins to vaporize.

The Spraying Agent.—With the exception of the mechani-
cal and rotary cup burners, air or steam is used as the spraying
(alleged “jdtom.izing”) agent. There are numerous types of
Pt}:]mers using air or steam for spraying, a deseription of which
ollows.
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Air Spraying Burners.—Different air pressures are used
for different types of burners. The low pressure burners are
most numerous, being used for a great variety of industrial
applications,

BY PASS AIR The medium pressure type is made principally for boilers.
- The high pressure air burner is very rarely used because of the
cost of compressing the air.
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Fia, 1—Multiple spray oil burner for low pressure air. The_parts are: 1, spindle; 2,

sleeve; 3, spindle cap; ?- bcéd}'i 3 hgd.-" s 5, ’i"'f"?;;*:péir;;?cr:jff L)j :’S?ﬂ.?:;:-‘;ﬂ: Fiv. ii'l'rpc:cn] insnélia:i?n of t% multiple spigy fuel oillhl;;ncr in positli?r&andldpii‘?dfr‘” usi ;8
il 18 picked u and force mitwa!' _trnmt e paint o : H ¥ % pre- en: c_ ar and automatic tep‘lpcr;l ure control. » uncontrolie cn_:_ air from the
:1]:::’3( niu;ers : sgcand stream of air just as it reaches the head of the s'pfeadel'u a thin main air line to the by pass openin on the burner head, the by pass piping around the
film of oil is thus forced outward in the form of a cone of very fine spray. Th::hbt:_rner 3% butterfly air valve on the burner having been disconnected. This by pass air A, is 15
provided with a cone Sl‘lpt“l ﬁl””"éfg“'hwh 'S.I!i_f“e.‘li 'hyhﬁii:—r‘flixrgﬂ:tl'nfgml: I:}' 1;2:“;: pec Cau of the tDtrﬂ air wluchtpasses tf:[qngh rgc 'Iﬁl:ncr, ilﬁd is suﬂicic’!‘lt rl?jr the ]i:w
receives the oil at the point of the cone. The oil is E b 3 urning position when automatic control is used. This small current of cold air also
iasn:::lxpanded and thinned as it travels along the cone and leaves the c_oxl':c ina ﬁnclg ?:r‘:;ls serves as a blanket protector for the oil tube and spraying parts of the burner from the
lized state. As the oil issues from the oil passage, the by pass air picks it )"'P nn to the hot air when a recuperator is used. This protection prevents premature vaporization ol
it outward on all sides from the point delhe -“l-‘-’“dtil‘ (No. ?k“'l ﬁ“’ﬂ*‘““’ad:_ ".‘I‘."l_':e e the oil at these points, and also the possibility of oil being left in the burner to carbonize
. ir which is direc to strike the spre s |
second jet of by pass air which is directed at an angle

and:jinrk the ch:mm:lsei Al, rontrolled lajir]_'frlt:m the man uptmi:cd air and oil valve
! 3 ] » recuperator or heat exchanger which heats the air for combustion on its way to
gending on the air pressure, the viscosity of the r.:nl},.I alp(Lthc‘i‘u?8n&ttcf&::lif&?&éﬂl’:‘i}‘tﬁ; the ll_:urner,ﬂl:y means of heat from th; v.l-]nstc gnsaa !rpln;_ the. l'urnml.:'e: A2, c-cm.‘-l‘mlh:;:'il hot

ir pressure as low as 8 ounces with light oil. Un 4 ] air line to the main air opening on the burner; B, oil line from t ¢ source of supply to
aife;:;:isn:::r:uzh the burner (that part going through the bg pass) is llnsétgtf?: :11:::;; the automatic oil control valve and by pass at C; B1, oil supply pipe to the oil control
ing. Less than1/g of the air goes l:hroughfth}f by s o :‘;::2"] thi}':z?;dyacap 0 sippot v;_llvc F], Im rh; T)ukllxple sr,;iray burner. :}ll bxl'ancltl) II'TH' shuul]:l h]:uas ncagy :: pbomb[::
at fu]ll alig- pr:s::;r:; ;11-}1;: gvr:;:%r F;21:1mocﬁot Ot ff;l?lgil:d;:f:sss i '%hc e htion: alt Lavidd ot equal length; D, butterfly air control valve, built into the burner; E, the burner
combustion

film of oil is thus forced outward in the form of cone of very fine spray; the fineness de-

ikes th more times, depending upon the R o e K el oll fnd suixes ol snd ity G iaduced aie consrol: When
he b , strikes the spray onc or I i Ty pre- :a}tcd air 15 used this control 1s used for lighting only ing closed tightly at a
rasiegr‘}};;ﬁsb iocch:ﬁgcr;l_: direction and lower its velocity, thus obviating the neces- cthirimte G i machined to it the body cap of the buner. B, bracket boitel to kurrsce
Jg' for a baffle wall or hlock. holds burner in position,
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Example. No. 6 or bunker C oil should have not less than 1 1b. air
pressure and preferably 114 Ibs,, while the light oils should have not less
than 15 lb. air pressure. Intermediate oils would require intermediate
air pressures,

Low Pressure Air Spraying Burners.—These kfurners'
require air from 14 to 5 lbs. pressure, usually supplied by
blowers.

Ques. What determines the pressure to be used?
Ans. Generally the grade of oil to be sprayed and the furnace

operating temperature,

Ques. What should be considered in selecting a pressure?

Ans. It is preferable to choose the higher rather than the
low pressure in order to obtain good spraying.

Ques. How does the pressure vary for different oils? .

Ans. Heavy viscous oils require higher air pressure than light
fluid oils.

Ques. Upon what does the quantity of low pressure air for
spraying depend?

Ans. For proper spraying the amount of air required depends
upon furnace draught, air pressure in the burner, grade and
temperature of the oil to be burned and volume of the combus-
tion space.

To prevent overloading and secure constant air pressure and volume
at all times, a blower should be provided of sufficient eapacity to deliver
the maximum amount of air required by all burners. The following tahble
according to Hauck, gives the average amount of low pressure air re-
quired for spraying, being subject to variations due to the actual operat-
ing conditions of the burner.

Approximate amount of low pressure air
for spraying.—Hauck,

Percent of Total Combustion Air
(1400 cu. ft. per gal.)

Air Pressure With Balanced ~ With Moderate
In Ounces~ Furnace Pressure Draft
i i f a single lever automa- b 59
tioning oil burner low pressure type. The moving of a sing er :
FI?i'ciTI;PcrgE?rrull:]:hegoil and air supply amil s{mtélta:?oqua!ytiadiﬁitsststii; n{::;g:;:{ic:ﬁg 12 62 yH
ol8 1 ; 4 ; : 2
secondary air orifices in_the burner, Any desired ol aaurI ra d:sired o it 16 28 i
maintained thereafter. In operation, it maintains the <1ifiiac asmoth et 2 2 2
i r giving CO dings between 13 and 15 per cent over the full rang ; 5
i?:::::e:::'[‘ng.l v(l:r::u%nbin:sr? strgight line flow oil control valve with a straIgh:_hSc ﬂc_::i 39 43 !
air control mechanism in a single, compact, rugged unit. It is adapted to in us:‘n - ‘
heating operations requiring furnaces, boilers, dryers, ovens, kalnslj h:h;'sa,‘lnztar::,1 r‘r::.sr k?:;s' 40 30
stills and pre-heaters in the metal, smelting and refining, metallurgical, me g 48 30 i

and finishing, foundry, enameling, ceramic, glass making, cement, chemical, food and
kindred industries.
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Forced Draught for Industrial Oil Burners.—The forced
draught fan furnishes a regulated supply of combustion air to
the burner with sufficient additional pressure to allow 34 in.
W.C. pressure drop through the boiler passage and breeching.

This permits Scotch Marine and other types of bc:llers which may be
fired with a pressure in the fire box to be operated without st_ar!;s. S}wh
boilers require only a simple vent pipe to the outside of the burld;ng. T'he
fan, designed for forced draught use, is ruggedly built and easily ac-
cessible for service,

FORCED DRAFT
FLENUM RIKG

MULTIPLE
AIR YOLUME CONTROL PORTS

— REFRACTORY TILE
THROAT SEGMENTS

e SCANNER PORT

PILOT PORT

r— REFRACTORY BURNER
BLOCK

oIt
VOLUMETER

FORCED DRAFT DUCT

AIR AND FUEL
CONTROL MOTOR

Fic. 4—Cutaway view of Tron Fireman type RF forced draught industrial burner showing
operating principle of forced draught mechanism.
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An example of low pressure air spraying burner is shown in
fig. 1, and a typieal installation of this burner in fig. 2. This
burner is of the multiple spray type and is used in many indus-
trial heating equipment units.

Another low pressure burner of the “proportioning” type
is shown in figs. 3. It burns any grade of oil and auto-

Fic. 5—Fisher model U-1%4 low pressure air spraying burner. Applications: Small capa-
city core ovens, enameling and japanning ovens, melting and heat treating furnaces,
and similar applications. In operation, air supply enters intake B, and s controlled
by a butterfly blast gate, C, which is operated by lever E, Passing through the burner
housing F, the air current is thrown into a whirling motion by spiral H. Oil is fed from
supply line A, and governed by the needle valve D, feeding through to opening I. Upon
leaving I, which is at r?ght angles to the air current, the oil is broken into a fine mist
b}' the si;raring action of the air. Spr.l_vinu is a(ijusted by means of a back or forth move-
ment of I and H, which is adjusted by set screw G. Flame can be adjusted to the size
and shape required in the individual combustion chamber.

matically proportions all the primary and secondary air and oil
flowing through the burner from minimum to maximum
capacity.

Medium Pressure Air Spraying Burners.—These burners
operate on pressures ranging from 5 to 25 lbs. The particular
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pressures to be used are determined by the character of the
oil being burned. Evidently the more viscous the oil the more
pressure required for spraying.

Ans.' The external appearance of a burner of this type is
shown in fig. 7 and sectional view in fig. 8.

As constructed, fig. 8, oil under pressure is fed through a duect in the

Fie, 7—External appearance of 1 typical medium air pressure spraying burner,

SPRING

Fio. 6—Fisher model H-T low pressure air spraying burner, Adaptable to heavier fuel
oils and lighter distillates. Ag{)h'caﬂ'ona‘: Heat treating furnaces, annealing ovenss STUFFING BOX
forging furnaces, brick kilns, boilers, etc. B, air inlet from the blower. The amount o
air used by the burner is controlled by the rotary blast gauge C, operated by handle E. STOP PIN
Air for spraying passes through the tube H, and is given & whirling motion by spiral
K, after which it cuts across oil opening J. These openings, being at right angles to the
air passage, cause :f;c oil coming in ('ﬂ!;lt?lt_'t w_'uIrh the air at Irhi:a poin:: mth lm)kel:l :.Tntn STUFFING BOX NUT
a fine mist by the shearing action of the air. This mixture leaves tube H, in a whirling
motion and again comes in contact with the air stream passing tl chamber L, OIL REGULATING
causing a second spraving. Adjusting of cap I, either spreads or lengthens the flan LEVER
may be required. The size and shape of the combustion chamber determines the type
of flume necessary.

Ques. What are the various uses of these burners?
Ans. Principally for boiler installations, also for various
industrial processes such as baking, drying and melting. - BODY GASKET

SLEEVE =

; LOCK NUT

Ques. Describe the construction and operation of a typical
medium pressure air spraying burner. ; 1 o
Fic. 8—Sectional view of the medium air pressure spraying burner shown in fig. 7.
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e T

= e
oil tube up to its end at the inner tip. From there it is forced intq the
channels in which compressed air is flowing. Air and oil are then sent
through small ports which impart to the mixture a rapid rotary motion.

Ques. What determines the angle of the tip and angle of

the orifices?

Ans. This is determined by the size and shape of the fire box.

The fire may be varied by selecting a suitable tip. For boilers with low
bases a flat flame may be used; for short fire boxes the tip can be made

i "NOZZLE=VALVING 7 1
AIR CONTROL . i

SECOND MIXING
STAGE

INDICATING
AIR LEVER

FIRST MIXING
' STAGE

OIL ORIFICE
e,

il Gl

L'OEL.CONTRQL,_ : BN h s =

Fic, 9—l.ow pressure two stage air spraying burner for manual operation. Applications:

Suitable for many types of high temperature industrial heating processes, requiring
from 1500° to 3000° Fahr. Melting operations in reverberatory furnaces; cr‘-.u':.b!v type
melting furnaces for melting brass monel metal and steel alloys; blucksmith’s forges
or units for pre-heating for welding, etc.

to yield a bushy fire and for a Scotch marine boiler. the flame may be
made eylindriecal.

Ques. How is the oil and air delivered to the nozzle?

, Industrial Oil Burners 337

: dms A combination oil pumping and air compressing unit
is gﬁnerally used.

Ques. Describe the control system and its operation.

Fic. 10-—Hy-Lo burn=r for low pressure air with air control butterfly valves, oil tube ciean-
out, oil control cr shut off valves. Applications: For heating operations where close
temperature control over a wide range of heating requirements and uniform furnace
atmospheres are of primary importance, In construction, it is essentially two burners
in one burner Eod)‘, one burner for Aigh capacity the other (known as the inner tip) for
low capacity. Either one can be run independently or both can be run in combination.

Ans. A diaphragm type control is used to govern the action

of an automatic air damper and slow opening oil valve, all oper-
ating from the same compressed air as is used for spraying.

© InspectAPedia.com
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Ques. Describe the starting action. £ Hﬁgh Pressure Air Spraying Burners.—The pressure range
Ans. Under automatic starting, a needle valve slowly admits for these burners is from 25 to 100 lbs. and higher. They will

air under the diaphragm, in turn causing a gradual opening of ordinarily handle any grade of oil that can be delivered to the

the secondary air and similar feeding of oil to the nozzle through burner.

the oil valve.

oL FRESIURE |
Ol PRESSURE
FEGLALATON

i ﬁ‘\
@

-

‘o nuat’ e |
SR Fro. 12—Sectional view of Hy-Lo burner. In operation, for low capacity, air enters
| at H, flows through low capacity burner tip D, to spinner E, where a whirling or cyclonic
motion is imparted ro it. The oil entering at F, and flowing through il tube C, is com-
1o, —HvXIob hook X : 418 pletely sprayed by the air at the nozzle. For Aigh capacity, air enters at |, flows through
2 ¥ urner hook up for two valve manual control. the high capacity burner head B, to the nozzle (outer tip) where it comes in contact
with tie sprayed oil. Here it is intimately mixed to provide perfect combustion of the
large volume of oil. The flame can be lengthened or shortened by changing the position
of spinner E. The closer the spinner is to the nozzle, the shorter is the flame. Pushing in

ot

4

Oues' Describe Lhe Stopping aCtiono clean out rod G, cleans the orifice of the oil tube wil’}luurI x}lutﬂng cju\;;n the i];urm:r.

. {5 k) & The spring on the rod returns it to normal position after cleaning, The burner body is

Ans. A spring action snaps the oil valve closed as soon as the cleaned by loosening set screws holding castings B, A, and L together. The burner head
air pressure drops is screwed into the burner plate with the thread shown at K. The spinner E, is adjusted
. i _ on oil tube C, by removing the oil tube from the low capacity burner tip D, by loosen-

ing the set screws holding L., in place. The spinner is put on by a pressed fit and can be
moved by tapping Iiﬁhtl}' with a hammer. In case the burner nose should burn off, the

Ques. What is the fuel range of the burner? only part that need be replaced is the high capacity burner head casting B.

Al_“f- It WJE ha_ndle any grade, the more viscous of course Ques. How about the amount of air required for spraying?
requiring pre-heating. i §

4 8P e Ans. The same conditions obtain as for low pressure burners.

© InspectAPedia.com



DF_Dell
(C) InspectApedia.com gray

http://inspectapedia.com/heat/Oil_Burner_Inspection.htm

340 Industrial Oil Burners

H[ Industrial Oil Burners 341

8
l .I
|
1
Fic. 15—Inside mixing type steam spraying il burner, Applications: Designed to |
AT AE AN AN : Gl burn all grades of fucl oil, under all types of boilers, where steam or com ressed air is |
Fio. 13--H ; economically :ll.':iil'.lblc‘ for spraying. The burner is buile to operate with any steam
- 13—-Hy-Lo burner disassembly showing various parts. pressure over 20 1bs, The oil is pumped to the burner as required or the burner can be
> arranged for gravity feed where storage tank locations so permit.
}
]
oiL d Fics. 16 to 18—Parts of the heavy duty burner shown in fig. 14, The parts are: 1, burner
Fic. 14—Heivy f body; 2, air or steam nozzle; 3, air spring valve. The air spring valve is used to vary i
y duty air or steam 1 - Ft : * - 3 11l
plications: Designed to fire a: tmg? air spraying burner—adaprable also for gas. Ap- the amount of air entering the burner through the upper opening in the body. It may |
oF Compressod alr ny size bailer.” In operation, the incoming live sted J be adjusted according to the requirements of the burner. |
R p el si(!:?:r?(iiﬁ::muﬂn :nhthc lurge central chamber, This Vlglll.-lﬂ: csi:i::";
and one instant later are sh tn? e O}t. et. The air and oil unite with a swirling motion i i i
primarily to spray the fuel aundriom the bum]:r. The air that enters the burner is used Fig. 14—Tex! conlinued.
s not an : 5 ok ; 5 FLED
very smull fire, As the amount of fuel to %‘-;Bbu;n:] I;‘i”.r“.”“‘ fuel pranerly except with a be taken that no more air is admitted than is necessary to clear the fire and eliminate l
mitted to the firing chamber should be im:'rcascde b"s increased, the amount of air ad- the smoke, as excess air only wastes fuel. The amount of steam or :um{pressed air neces-
or by a forced draught, until the fire burns Sevtedtly )i opening additional draught area sary to operate the burner varies with the volume and gravity of the fuel to be burned.
v clear without smoking. Care should In no case should more be used than is necessary to thoroughly spray the fuel.
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The following table gives the amount of hi )
i igh pressur
for spraying under average conditions, &L p € air nec

ary

Approximate percentage of high pressure air
required for spraying. — Hauck.

Air Pressure Percent of Total Combustio i
£} n A
Lb. Per Sq. In. (1400 cu. ft. per gal)) el

25

40 %g

50 12

60 11

75 9
100 7

s e PR, - z

" {4 JE - FHrL -3 W P s %4 4
1"11':1.H:1Cfs iL:)ll‘_::Jr;:[li m«dul inside m;]xlnghrypc']s}:eunl spraying burner. In operation, oil
i = side and steam at the other. These mix in the mixi hamber. T
of the steam causes the oil to s i i e A fores
: au pread in a thin film over the conical surface i
mid-way down the cone, the whirli ilm is joi St A
1 y do H whirling film is joined by steam fr he i f
iets which impinge angularly upon it and breal BT e e
‘ reak the fuel up into minute parricl
parts are: 1, Burner tip; 2, Mixin i V3 Ini e L
parss @ . P 2; g cone; 3, Burner body; 4, Union; 5, Union nut; 6,

\
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—

referring to this table it will be found that the air required at 50 Ibs.
p Byure per hgour is 129 of 1400 or 168 cu. ft. per hour or 168+ 60=2.8
cu. ft. per minute. Hence, a compressed air burner operating at 10 gal-
lohs of oil per hour would ordinarily require for spraying 10X2.8=28
cw. ft. of air per minute approximately.

Fic. 20—High pressure air or steam wide range sprayer oil hurner. Applications: De-
signed for steam boilers and industrial furnaces. In operation, oil is delivered to
burner tip through a central passage and regulation of flow 1s obtained by turning the
screw spindle, A micrometer valve in the oil supply line is recommended for very fine
regulation. The spiral on spindle gives the oil a rotating motion praducing a cone shaped
spray, while the spiral in air passage gives the steam or air a whirling motion that im-
proves atomization. Control of steam or pressure air is obtained by turning burner
nozzle. A pilot valve (not shown in cut) connecting the oil space with the air or steam
passage permits blowing out the inner tube and allows the burner to operate as an internal
mixer at low rates. The shape of the flame is controlled by adjustment of burner nozzle
and spindle. Oil is delivered at an average pressure of 75 Ibs. Operating steam should
be at & pressure lower than the oil pressure. Pressure air used as the spraying agent must
be delivered at 10 Ibs. pressure for light eils and at 20 [bs. pressure for heavy oils, equiva-
lent to an air consumption of 15 cu. ft. per Ib. of light oil or 25 cu. ft. per Ih. of heavy oil

© InspectAPedia.com
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f
High Pressure Steam Spraying Burners.—These bu:;iem,

according to Hauck, require dry steam at 30 lbs. pressure or
higher,

| HIGH PRESSURE
STEAM OR AIR

Fie. 21—Combined high and low pressure spraying oil burner complete with valves and
Fictings including blow out connections. Applications: For general furnace applica-
tions using heaviest oils,

Fi6. 22—Sectional view of combined high and low pressure spraying oil burner, In op-
eration, the oil is sprayed cither high pressure air or steam, combustion air being
supplied by means of a low pressure blower. This arrangement provides separate control
on both spraying agent and the combustion air, resulting in a burner flexible in its opera-
tion, from the standpoint of character of fire desired and flame length.

Ques. What is the objection to wet steam?

Ans. If the steam be wet, oil cannot be properly sprayed,
irrespective of how much steam be used.

Ques. What precautions should be taken to avoid wet
steam?

I Industrial Oil Burners 345

e

Ans. The steam line should be of the proper size, well in-
5111#ed and adequately drained.

Ques. Upon what does the amount of steam required for
spraying depend? _ _ )

Ans. It depends upon the skill and judgment of the burner
operator, and furnace conditions.

A Lol e
Ques. What results are obtained by a good burner operator?

Fic. 23—Typical burner using steam or air for spraying In operation, oil enters and

surrounds a main jet of high velocity steam from an expanding nozzle. This m“f“ﬁ
causes the primary spraying of the oil. Further on in the passage, _lhere are holes w nict
;:lur-oduce tangential jets of steam that rotate the oil in the mixing chamber, whence
it passcs through the nozzle in substantially a gaseous condition.

Ans. A good burner operator, under favorable conditions,
can spray a gallon of oil with 2 to 4 Ibs. of steam, whereas a
wasteful operator may use up to 8 Ibs. of steam per gallon of oil.

Ques. What do you mean by 2 or 4 lbs. or 8 lbs. of steam
per gallon of oil?

Ans. Pounds weight—not pounds steam pressure.

Ques. What is the usual allowance?

Ans. It is safe to allow 4 lbs. of steam per gallon to be
sprayed, making allowance also for condensation loss in the
steam lines leading to the burners,

© InspectAPedia.com
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Points Relating to Air or Steam Spraying Burners.—For

either air or stea i i
g0 m, the burners may be either single or multi-

Fic. 24—Venturi high
pressure oil burner
(phantom view.) De-
gsigned for air or
steam at 30 Ibs. per
8Q. In. guage pres-
sure and higher, and
for oil from 5°
Bau;u: up, the
hc_-gn:cr grades re-
quire pre-heating.

Ques. What is a single port sprayer?

F16. 25—Detail of ven-
| turi high pressure oil
burner as shown in
fig. 24, The illustra-
tion shows a venturi
port where air or
steam mects the oil
at its greatest vel-
ocity.,

© InspectAPedia.com
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ns. One in which a jet of air or steam passes through a

single large slot, whose end is a single port.

Dues. What is the complaint about this type of sprayer?

Fics. 26 to 28—Hauck Venturi “fat flame” high pressure burner. Adaptation, steam or com-
pressed air at 40 lbs. per sq. in. and higher. It will burn oils of 19° Baume and lighter
without hearing, and all heavier oils, if preheated. Because of its flac flame design,
it is particularly well suited to firing boilers, and large heating furnaces where @ soft
spreading flame is desired. All the Venturi ports are on a horizontal plane, and placed
to give a Aame spread of either 30° or 45° as specified. The illustration shows eil burner
with piping and valves to the left of burner. Another pattern has piping and valves to
the right of the burner. The burner parts show how the Venturi parts are placed to give
a flame spread of 45°,

Ans. At best these sprayers give only a partial or incomplete
spraying effect which makes it impossible to obtain fine and

complete spraying without very large volumes of spraying agent.

Ques. What are multi-port sprayers?

Ans, They are those in which a series of ports divides the
main oil stream into a number of smaller jets or streams, over
which air or steam passes.

Ques. What is the effect of multi-ports?
Ans. It permits more intimate contact with the oil, resulting:
in better spraying with less air or steam.
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Ques. For equal capacity how does air compare with steT‘am
as a spraying agent?

Ans. A shorter flame is generally produced with air than
with steam.

Ques. Why?

Ans, Inspraying with air, this air which is necessary for com-
bustion, comes into immediate contact with the oil particles,
resulting in quicker ignition, which shortens the flame, permit-
ting a smaller combustion chamber than with steam.

With steam, all air from combustion must be mixed with the oil after

it is sprayed by the steam. This results in slower combustion, longer

flame and a limited range of capacity as well as difficulty in maintaining
low capacities,

Ques. What should be noted in selection?

Ans. Don’t overlook the difference in flame characteristics
with air and with steam as just pointed out.
Example. — A long narrow combustion chamber, which, while
suitable for a conieal or eylindrical flame steam atomizi ng burner, would
be improper for a low pressure air burner. The combustion chamber

would have to be widened, to assure reasonable service from refractories
and good combustion.

Ques. What is the principal application of low pressure air
burners?

Ans. They are most often used in industrial heating furnaces
where multiple burners, ease of automatic control, wide range
of control and low operating costs are important requirements.

Comparison of Spraying Costs.—According to the noted
authority, Hauck combustion engineers, the quantity of spray-
ing agent required per gallon of oil fired per hour:

|!Fur low pressure air burners 10 to 15 cu. ft. per mir_l.
For high pressure air burners 214 to 8 cu. ft. per min.
For steam pressure burners 2 to 8 Ibs. of steam.

Approximate power required to spray one gallon of fuel per
hour is:
For low pressure air burners turbo blower 16 oz. .1 h.op.

For high pressure air burners 75 lbs. per sq. in, .4 h.p.
For steam pressure burners .12 b.h.p.

High pressure spraying requires over 4 times as much power
as low pressure air spraying (turbo blower 16 oz.) performing

the same work.

Example.—For a furnace which is to burn'E{)dga.Hoﬁr:Js >0<f c;il peéﬁh}?l',-l)r

i igh pressure air burners, the power required = o4 = .
ﬁtgrg'e};sgifpthe low pressure a,ir (turbo blower 16 oz.) were used, the
hourly power requirements would be 50 X .1 = 5 h.p.

Ques. What are the conditions favorable f or steam sprayin'g?

Ans. In general where suitable steam quality and _qua\_ntit,y
are available for oil heating and spraying, steam spraying is the
cheapest to install.

Operating Instructions

Relating o the variable capacity pressure sprayer burner of fig. 29

i ly clamped in the
The sprayer must be mserte{j and secure :
quick deI;achable union connections. Open the oil coptrul valve
on the burner return manifold and be sure the return line beyond
this control valve is wide open.

i ; i t the torch through the
burner is now ready to hgh_t off. Inser
opgl?i‘ralg ::: réhe closure plate. Open air doors and place the torch flame as

© InspectAPedia.com
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close to the diffuser as possible. Open the inlet valve. Slowly close down
on the return line valve until the spray ignites. It may be necessary to
quickly close and open the register doors to bring the flame up to the
sprayer. Remove the torch after the flame has been properly established.
Closing in on the return valve increases the oil flow through the sprayer,
producing a larger fire. Adjust the fire to the desired size by meins of
this valve. The supply pressure to the burners should be held constant.

or low pressure steam or hot water
ditions permit such instal-

high

ypes of T
general physical con

d

by
=
-]
=
G
e
b
£
s

here the furnace an

o W

-

Fic. 29—Half section of variable capacity pressure sprayer burner. The parts are: 2,
sprayer nut; 3, orifice plate; 4, sprayer plate; 5, nozzle body; 6, supply tube; 7, sprayer
barrel; 12, handle; 13, ferrule; 14, plug; G-1, gasket; G-2, packing.

| ovens, kilns, et

wing burncr swung open.

al rotary oil burner su

dustria.

Other fires as required, should be lighted off in the same manner and all
flames brought to the same size.

F.AH horizont
licable to mn

It is usually best to put the burners on the main control valve

as soon as possible, so that all burners in operation may be
controlled from one station.

also appl

—Todd type

This is accomplished by slowly closing the main return control
valve until the size of the flame begins to increase, indieating that the
oil control is now on the main valve and not on the individual burner
return valves, which should be immediately opened wide so that they

lation. View sho

Fic. 30
boilers

1a.Cco
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do not interfere with the flame c i
[ 1 ontrol. During these mani io
air to the burners is, of course, controlled so as to operatéil:ll'lzigress:l};ra

As the pressure on the return line i i
s the r els an index of the quanti
Iof oil being ﬁred' for any given burner, the operators wil?quiclldtf'
earn to proportion this pressure with the amount of air required
to run smokelessly, and adjust the air to the oil flow as required

If automatic combustion cont i

I 1 rols are being used, the

?S;::tgfaﬁzoﬁ: 1;{\::1 ;}Srtov;die_ the proper quantity of a:ir toyr;:i?lltl:ﬁnb:
d g e i

geccoip cient results are obtained when operating in

While a burner is in use, the oi
s il cont
be entirely closed. ontrol valve should never

A small amount of oil circulati
un ng through th i i
pre(;.rer;)t carbonizing and overheating at thge spri},?g'rayer —ahia b
n burners in use keep valve 3 i i
_n?t sl p s on supply and return lines wide open
Maintain fuel oil pressure to burners
. at 300 pounds i
'h'I"hlf temperature of t‘m:- oil at the burner magifold sl?:\:lqui)lg 1.I;eIrnf II:Ch.
whie th? oil ha_s a viscosity of 150 SSU, and should be earefull =
tal{}ed with zs little variation as possible, A g
se enough air pressure for smokeless combustion, b
: smokeles ut only t
fmI:Tl]g}l:ttoéf _b;;lrners tlr‘lrough ]}ghtmg holes. Do not' attempz tgﬁ?grﬁgz}g
g ? Tie wm_‘k. C-lc!se registers for an instant after lighting off, th
quickly open again. This assists in properly igniting the oil HESThE
Remember ad justment of sprayer jacket tube. :
C, heck sprayer-diffuser distance occasionally.
Keep sprayer clean and free from grit, carbon or dirt

This will prevent caking of oil in t
pa.:a[:jl::gez U A n the sprayer plate slots and the small
is burner is so designed and constructed that th
I e ret
{}as no effect on the spraying and regardless of the reading xfr gh;;res:uure
ine pressure gauge this does not affect the quality of spraying A B

In shutting off burners the suppl :
pply valves should b
first, followed by thereturn valve. Theregister may then bg e(ﬂ)osse?id

© InspectAPedia.com
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The sprayer should be immediately removed from the register.
Care should he taken not to allow oil to drip on the front, piping, ete.

The burner should be allowed to cool before cleaning.

When cool the sprayer nut should be removed and the sprayer and
orifice plates cleaned. Extreme care should be taken so that the surfaces
of these parts and the nozzle body face are kept smooth and free from

dents, nicks or foreign matter.

TFic. 31.—Todd furnace door and interior castings for converting Howden or similar type
] The principle parts are:

forced draught coal burning furnace fronts to oil burning. :
air cone rod; 25, jacket tube set screw; 26, cone

28, sight door; 29, lighting door; 60,

11, Flame cone; 12, flame cone rod; 15, :
rod collar and sct screw; 27, flexible burner tubing;

Venturi ting.
DO NOT use steel or any other hard material in cleaning
these parts.
In storing orifice and sprayer plates do not place them in bags
or so that they will be shaken or thrown continuously against
one another. Store so that the finished faces are protected against
damage. It is important to keep them in good condition.

Port Operation
1. For low rates of firing adjust flame size to suit rating re-
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required. Keep flame of suffici i
o e L e cient volume to maintain combus-

2. If operating manually, maintain the boi

[ 2 oiler pre

.I:I;Ea t:;g \trl?évlf 0111{ the return line. Closing down oﬁ tiseu:rzll:ri llll'sl:
st ;.cd pressure on the return line and causes more oil
et ther;i .lope-nmg the valve reduces the back pressure and
Sl Ilni rate. Only a small movement of this valve
i ﬁ make a substantial change in firing rate. Do not

0 change the air supply when changing the oil rate.,

. v:i. rizeospjtx"aﬁt:inqg apttomatisa]ly for a lengthy period of time at
: ng, 1t may be n in i
ot pla};‘,e, ecessary to install a smaller size

4V ’ :
bme:";hoe;} tl;lm;;ipg tube_.-s n port 1t is advisable to shut off all
havmg. Tt ;S c‘n'lliezirehe:ng blow?, raising the air pressure and
ing | T open as the effect of t -
extinguish the small fires usually used in port ks ey,

£

ca;. bI; ic;; ar?f reason tpe ﬁres should become extinguished—as
s n:t 1;- c;n; t{l‘ehl:;gli;tmg-off hole—close all oil valves at
onies: 0 ight burners until the furnace is fr i
and vapor by allowing air to circulate through the blt;TgrOf 7

intt;.w'l;llftbu&'ners sh-ould be inspected and checked at frequent

gl sho?_:} deti;ect ﬁlrty ;:ti' partially plugged sprayers and flame
€ observ r

DPORar cantane to see that they are uniform and of

7. Clean sprayers thoroughly each watch.

Operations While Under Weigh.

1. Use burners with spr. ;
a ;
the engineer in charge. prayers of size and type as directed by

R © InspectAPedia.com

9. Run with registers wide open.
3. Use only sufficient air to operate at trace smoke.

4. If operating manually, maintain the boiler pressure by
using the valve on the return line. Closing down on the valve in-
creases the back pressure on the return line and causes more oil
to be burned and opening the valve reduces the back pressure and
decreases the firing rate. Only a small movement of this valve
is necessary to make a substantial change in firing rate. Do not
forget to change the air supply when changing the oil rate.

5. If operating automatically, the controls should be set using
all register shutters wide open.

6. When blowing tubes, raise the air pressure by hand 114
to 2 in. higher than normal. Leave oil on automatic. Blow tubes.

7. Tf for any reason the fires should become extinguished—as
can be seen from the lighting-off hole—eclose all oil valves at
once. Do not try to light burners until the furnace is free of oil
and vapor by allowing air to circulate through the boiler.

8. The burners should be inspected and checked at frequent
intervals to detect dirty or partially plugged sprayers and flame
shapes should be observed to see that they are uniform and of

proper contour.

Mechanical Spraying Burners.—These burners spray oil
by forcing it under high pressure to pass through a specially
designed fixed orifice.

As distinguished from the air or steam spraying burners, it
should be understood that in the mechanical spraying burners,
ne air or steam is mixed with the oil on its way to the nozzle exit.
The air for cembustion is forced or drawn (induced) around the

spray.
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Ques. What should be noted

burners? about mechanical spraying

Ans. These burners are 1

e
methods of spraying oil. garded as one of the. cheapest
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Fi0. 32—Mechanical burner as applied to a Scotch marine boiler.

Ques, What is the
burners and why?

Aqs. The oil pressure is from 75
pending upon the kind of oil and the

pressure range for mechanical spraying

to 300 lbs. per sq. in. de-
temperature required.

Ques. Why have these burners a limited capacity?

— ——

© InspectAPedia.com
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Ans. The burner sprays efficiently only at its rated capacity

with limited turn down ability.

This is due to the fact that in order to reduce the oil capacity 50%,
it is necessary to reduce the oil pressure 757, and, at such reduced pres-
sure, the oil ceases to leave the burner orifice at sufficient velocity to be
thoroughly sprayed.

Hauck on 0il Burner Selection.—The selection of the size
and the number of burners for a furnace depend upon the nature
of the heating operation, the type of furnace and the limitation

LT T

Beki Rl (e
== - SCNPSIEEE s =

LPTE LGS LR TES FAITENE R IR L e S

Fig. 33—"Twinplex” mechanical pressure sprayer (atomizing) burner. Wide range type.
The partsarec X1, Tip; X2, nut; X3,body; X4, min, atoms X3, max. atom.; Xé6,inner
tube; X7, handle; X8, union bushing; X9, housing; X10, housing screw; X11, jacket
tube; X12, outer tube; X13, housing body.

of the burners in relation to the furnace space available for
combustion and heat circulation.

In new furnace installations, the combustion space and heat
distribution can be arranged to suit any particular type of
burner, whereas on existing furnace installations, the burner
must be selected to fit the existing furnace design.

In any case, the analysis of the problem requires the knowledge of
Yurner chargeteristics, furnace design, combustion theory and practice.
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It has been developed from practical experience that the
application of multiple burners to a furnace assures greater
uniformity of heat distribution as well as better Hlexibility of
temperature control.

The use of a fewer number of burners of larger capacity makes
the maintenance of equal heat distribution more difficult
because:

1. The distances of travel of the products of combustion from the
burner to the working chamber are necessarily unequal and greater,

Fias. 34 to 37—"“Twinplex” mechanical pressure burner nut, tip and sprayers (atomizers)

2. The uniformity of the heating operation is adversely affected when
it is necessary to reduce the capacity of the large burners to avoid over-
heating as the volume of the products of combustion is reduced to a

point where the equal distribution of heat in all the passages i3 no
longer possible.

In boilers and furnaces requiring a wide range of heat input,
the use of multiple burners is especially desirable.

Example! A furnace with one large burner of 50 gals. maxi-
mum and 10 gals. minimum per hour oil burning capacity has
a heat range or turn down ratio of 5 to 1, whereas on the same
installation two smaller burners each with 25 gals. maximum
and 5 gals. minimum per hour oil burning capacity have a

Industrial Oil Burners 359
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maximum turn down ratio of 10 to 1. This is l:fecause with both
burners on, a maximum of 50 gals. per hour is consumed, and
by shutting one burner off entirely and Operz:itmg the other at
i inimum, only 5 gals. per hr. are consumed. -

1{:E,.'II‘Il;e turn down limits of 5 to 1 have been chosen because it

has been found difficult to secure a greater tm fi?wn ljatio than
this and maintain proper combustion in an ignition tile.

36 29

FURNACE FRONT PLATE
Y2"SHEET ASBESTOS

U

84 8212
i i ught
B e ) B e
icatmf:f\‘é:r:::?él:igr:;?giui?iigg;;:gjmtr:_néve : ,ladrgﬁ:naiglg: r:fn}:ragéﬁti:s i\;ﬁ[ﬁh:ﬁp:éﬁﬂi::
;?31t“iisd:c::r;:afii:hldbi;w::;qlggn; :;in;:r;llra:ni ];gg?u;i:‘ ] El:tt:;s O:r :h:l;ir Pfrze:z::dr
Eg' t?::ta l:;co{néstcssst?fglccs?? l‘::dlenda.h?traitn:it :ﬁ: aFlo times. The entire air register is hinged,

permitting access to the furnace and all parts of the air register and burner. In common

with all mechanical pressure atomizing burner air registers, all the air for combustion

is admitted at the burner,
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Fras. 39 and 40—Self cleanin i
3 ! g valve. In operation, this valve is des;
]l:;gmif:nggtznc:{ :a;!si]t; ::E:L::Es fsrz r;h;: cc;nsl;antbaccurntc l:li;mhustionﬂc’ﬁ:{?iiti?;sc‘::;“;t
nf : 5 n day to day by setting the valve poi h
position. The sludge, dirt and forei i S Wi #he o alhs
] gn particles that normally build up i
opening of the control valves to reduce the fAow are automatically rc;;cc:lhﬁfffit:(:-l:’lﬂi
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That is, a tile which is small enough and correctly shaped to retain
the heat properly for a flame of 1 gallon of oil per hour will, when the
flame is increased to over 5 gallons per hour, cause the flame to be
choked and forced back on the burner nozzle and carbon will be formed
in the tile opening.

On the other hand, when a tile large enough for over 5 gallons per
hour is used to burn less than 1 gallon per hour, the heat of the flame
will be insufficient and too far away from the tile to keep it at the tem-
perature necessary to maintain proper ignition and combustion.

Burning No. 5 and No. 6 oil at less than 1 gal. of oil per hour

is difficult unless the oil be heated and cireulated through the
burner.

These oils require heating and, as the flow to the burner is so small,
the heated oil cools off, thickens and finally ceases to flow. Also, oils of
this grade have small particles of coke and foreign matter which readily
clog small valve openings necessary to control small quantities of these
grades of oil. In fact, this is the greatest difficulty. With lighter oils not
requiring heating and with the proper burner an hourly consumption of
less than 14 gallons can be easily secured.

Pre-Heating.—With all mechanical spraying burner installa-
tions, it is necessary to provide suitable equipment for heating
heavy oil to the burners at the proper temperature. '

No. 5 and 6 oils (also known as bunker B and bunker C) require pre-
heating. These oils are frequently kept at temperature below 100° Fahr.

in storage tanks, and by means of steam or water heaters, raised to con-
siderably higher temperature at or near the burner.

Ques. To what temperature should the heavy oils be heated?

Ans. According to Petro the common burning temperature
for best results has been found to be at or near 170° Fahr.

Figs. 39 and 40—Text conlinued.
by returning the pointer to zero and then to the stop screw beyond elean. Thus the valve
clears itself, forcing the dirt into the outlet and on out through the burner. Setting the
pointer back to the original position secures the desired flow.
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According to Schutte & Koerting a temperature of 270° Fahr.

2
2 g § Tf is usually sufficient for fine spraying of the heaviest oils and for
% gg 3 g "t i their complete combustion in the boiler or furnace.
3 o8 ; £
5 ] ¢
g gé e 231 : " Ques. How should the oil be heated?
| g §§ %g peo 3 F _: Ans. In two stages, that is the oil in the tank should be par-
g i gﬁ E 3 b g 3 g tially heated by a fank heater, that is, hot enough so that the
] E 3 [[#55832 80 g pump can handle it safisfactorily and then passed throngh a
g 3 / 5 2 RETURN LINE
§ ¥ g " STEAM INLET
3
2 € SUCTION PIPE

g -
=
3 5
< ‘ S
¢ 5§ i
q g3 q
~ i 1
§ E =2 ‘ :
fa .%' " g £E ; CONDENSATE CONN
| > [ 2 f-_- -EE | Fic, 42—Second stage or so called pre-heater. The automatic oil temperature regulator
' m o :l S ue should be used to maintain the proper temperature determined by the viscosity charac-
g o « ol | I & teristics of the oil used. A pressure relief valve should be installed at the hot oil outlet
w = g - 8§ to relieve thermal oil expansion into a return or supply line, in case oil valves on both
h £ 5 o sides of preheater are accidentally closed. A steam condensate trap and an oil tem-
[ & = W § 5} g perature thermometer should also be included in the pre-heater installation.—Hanck.
| & & g 58
> ] .
" second stage or so-called pre-heater to further raise the temp-
£y g . i .
o g erature of the oil to a point where it can be most satisfactor-

ily sprayed and burned.

Ques. How high should be the final temperature?
Ans. The temperature should be such that a slight variation
will not materially affect the viscosity of the oil.

temperature regulatar,

MANHOLE

FiG. 41—0il tank or firs s
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Ques. Where should the pre-heater be located and why?

Ans. As near the burner or burners as possible to avoid heat
loss from the oil in transit,

© InspectAPedia.com
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