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Fig. 6 . ... Typical Boiler-Bumer Unit

contact with cold surfaces, or the flame will be quenched or
chilled. Quenching or chilling of the flame results in the release
ol’ carbon which settles on the eold surfaces. It is the usual

ctice to supply a \ ber liner which will be-
come hot enough to support the combustion, and which avoids
the possibility of flames contacting cotd surfaces until the com-
bustion process has been completed. -

_Combushon Adjustments and Measuremenfs
The modern oil burner, with mechnnmal Oll and air supply,

!s mpable of maintaini eﬂiuaut b when prop:

d and adjusted. Good p of installation and ad-
justment have afso been pubhshed by the Oil-Heat Institute
of America (now the National Oil Fuel Institute).® .

Befom final combustion adjustments are made, details of

Hation should be checked. The boiler or burner setting
shouldbecheckedwma.kesuret.herelsnomrleaknge Even
‘though a fan is’ used to supply the air for combustion in most
6il burners, the impértance of a proper chimney should ot be
overlooked. It should have sufficient height and size {o insure
a uniform 'draft within the limits needed. Detailed considera-
tions of chimneys and flues are covered in Chapter 53.-

The eorrect oil-firing rate should be established by selection
of noztle and pressure in the case of pressure atomizing
burners, or by valve adjustment in the case of vaporizing or

et

vertical rotary wall-fl b Poor
can result from overfiring. -

Because of Lhe unportanee ‘of detenmmng d:\e level of smnks
in the 8, smoke s should be
taken by the mmple and convenient method acoepted By ‘the
oil-heating industry. The method is defined in Refgrence []
and consists of samipling & known volume of flue gases through

‘a filter paper and evalusting the discoloration of -the paper

by using an establishéd shade scale. The use and mterpreu-
tion-of simple combustion instruments is deseribed in Refer-
ence 7. Other basic bustion testing i “include
draft gage and flue ges analyser

A CO; content in ﬂ:e ﬂue gas of 11 to 14 percent indicates
excellent operation, if the flame is clean as indicated by a
smoke reading of less than No. 2 on the standardized shade
scale. Installation standards have been established ; by t.he

former Oil Heat Institute {(now N. "OllFuel""
Controls | *

The eon(.rol of oil-fired equxpment is dlscussed in, the sec-
tion Controls for A\ stic Fuel-B q

COMMERCIAL AND INDUSTRIAL OlL BURNERS

Commercls.l—mdustnnl humers are fired with all grades of
fuel d ding upo i The following" table of
firing rate versus gmde of fuel lists the genemlly aocepted
pmunc .

gh - " Grude of Fuel‘

Firing Rate.
Upto 5 No. 2 . .
51020 No.2andNo. 4 . . . - .. -
20 to 35 No. 2, No. 4, and Né. 5 (light)
351050 | No 2, N04§,md No. 5. (light
. and o
50 to 100 No. 5'(huvy) and No. 6.+
Qver 100 No. 8 . -
In specific applicati facturers oﬁer_ b} ment for

firing at rates other than those shown above.

Horizontal Rolary-Cup ‘Bumer

" In this type of burner, oil is delivered into 2 honwn'.al cup’

thatlsrotatedsthlgh speed. Ast.hethmﬁlmofmll.s
gpun from the rim of the cup, it enters a cone of high ve-

locity pnmary air, where’, ummxzatlon ‘ocours. In some appli-
b ‘is supplied by natural’

cations, dary air for
draft through checkered opemngs in the floor of the com-
bustion chamber. In some , the second-
a.rymns"““ nding the burner
noszle, and may be supphed by forced draft.
The rotarycup burner has been the most popular-type
m the eapacity range fmm approxxmmely 25 to 500 boiler
Iis are that it is-a self-
oonmned lnwgral unit; xc is adaptable to msnual, semi-
sautomatic, or fully-suto) Cmtlc control; and the firing rate may
be modulated through = wide range. _These bumers are fre-
quently used for firing packaged units.

Mecdhanical Présure-Ahmizihg Bumer

In this burner, oil is atomized by passing it through a
specmlly designed nogzle, under pressures up to 1000 psig.
The air for oombushon may be supplied by either natural or
forced draft, and is usually admitted through an air register

Avtomatic Fuel-Burning Equipment

surrounding the burner nozzle. These burners are also adapt-
able to automatic operation and modulation through a wide

Air-and-Steam-Atomizing Bumer. -

This type of burner utilizes air or steam under presmre, to
provide the energy ‘necessary for afnmumg oil. The oil is de-
Livered to the fuel nozzle at. wh
to provide the discharge rate, but at & pressure whn:h is not
[ugh enough to provide atomisation. Air or steam is supplied
at a pressure determined by the needs of the"equipment and
the design of the atomizer. This may vaxyfmm 1 pmmdup,
depending upon design.

This type of burner is pamculx.rly well suited u) the
handling of high viscosity fuels. Bu.rners of this type are cur-
rently available in manual ,

1

opera-
tion, and a as well as in com-,
bumuond\mlfuel bumer& oo T
STOR(NG AND HANDUNG HEAVY FUEl Oolts

Preheuhng of Heuvy Fuel Olls

' Uilike the lighter grades'of ful oils'that can be pumped,
atomxzed ‘and burned efficiently without pnor preheahng,

- the heavier grades of residual fuel oils require di
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Fig. 8 .. .. Approximate Viscosity of Fuel oil

ds Saybolt Uni 1 at' 100 F (50 seconds to-300 sec-

by the application of heat before use. Preheating is employed
to reduce ;the viscosity oft.bsoﬂsothatltmbepumped
and- atomized properly by the. bn.mzr The function of the
bumer is to atomize the oil tmd mix it thoroughly with the
amount of air for prompt |gmuon and efficient com-
busnon The optunum vtseomty ‘will vary from 80 to 450
seconds Saybolc Universal viscosity, depending on the type of
, and is reached at different (empemtum for dlﬁenznt
grades of oil. The range of
is roughly as follows for normal grades of oil:

Typeof Birmer """ Atomising Viscosities
Mechanical-Atomizing . .. .35 to 150 88U
Steam add High-Pressuré- A.u Awnnxmg “150 to 250 SSU
Rotary-Cup-Atomizing - 150 to 300 88U
law—Preaum Air-Atomizing i 80 to 90 88U
'meFig 8t is possible to d es needed’

to bring various oil viscosities to the proper atomising leve!si
These can be varied for individual operationa. -

The correct degree of.preheat must be used for each grade
of oil. Underheating provides-high terminal viscosity and i in-
terferes with the atomizing process.

- No. 4: fuels cils, with & maximum vxseomty of 125 monds
Saybolt Universal at 100 F as a rule do not require:any

g before ‘They- are sufficiently fluid at
normal zunhxent temperatures for good burner operation m
typical commercial and industrial installations.
- No. 5 fuel oils are of two, types: a light grade, havmg a
viscosity ranging between 150 and 300 seconds Saybolt Uni-
versal, that normally does not require preheating; and a
hmvmgmde, hawngav:seo&tymngmgbetweenﬂmdmo
seconds Saybolt Universal, that i Where

onds Saybolt Furol at 122 F).

A number of factors affect the selection of a fuel oil pre-
heating method. 'I‘he three basic factors are:

L Type of install ial heating, ind ial process,
power genmﬁng. ete.). : - -

T . .

uznmtwnt, continuol

3. Type of fuel (No 4,No 5, No. 6).

The pour point of an oxl is a.nut.her charactemtlc thnf.
could i the preh
areas subject to seve.nz wmter wmpernburea An oxl wnf-h a
suﬁiclently l'ngh pour point may require preheating and:con-
above its pour poun; at

manual, in-

all stages between storage tank and burner to insure its easy -

pumpablhty Oil speuﬁeauons should be checked for this

istic and limitati d, if feasible. Otherwise’
the oil pxpmg system must be dangned with this lng,h pour -

specification in mind.

Four mediums for preheating fuel oil are in common’ use ]

steam, hot water, gas, and electricity.

- With steam as the heating medium the heater may be of

shell-and-tube (either straight or U-tube) type or-'the
heaters may be of a bayonet type inserted in the oil tank: In

a bayonet-type heater an open-end tube is enclosed in a.

larger tube which has a closed outer end. Steam enters
through the inner tube, and condensate is drained from the
outer tube. A bell-shaped heater may also be connected into
the oil suction line at the tank, for the purpose of raising the
temperature of the oil drawn from the tank.

The stzxm “preheating’ method has several ].umtaunns.
Mainly, it is dependent upon inuity of burner op
to keep steam available to prevem. viscosities beyond pump-
abxhty ’I‘ fore, its p Lmt;y and y are limited

the lighter No. 5gradel$bumedmmmﬂerm hanical or
bw~pm w-awmmng bumers, some prehmt may be
essiry to obtain
"No. 6fualoﬂa(alsohxownuBunkng)alwnysreqmre
thmun&uthwvmhmmgefmmmwlom

bavin Another Limi-
t.auon is that the relauve]y high wmpernuue of steam may

cause changes in the chemical st:uctuxe of hghter gnda of -

residual fuel oils. To p; . ely high i in

the fuel oi! piping, oil ion is mai d ‘or
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