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about the same widths and heights. With
such a rigid limitatian on furnace width
y‘;:frhbuhmaﬁr selection ought to be one in
which the flame sha il
nanoiler side '.“:9 docs not impinge

ou can get burnery thar give s nar-
row (small included angle) l‘hne\u.:c:::,
 but combustion efficiency suffersiirom
poor, ineflective air mixing. Theoreti-
cally a 180-degree Aame cone is perfect
since air supplled behind this flatangle
comes in instant contact with the ‘atom-
ized fuel to give complete mixing. The
narrower the flame angle, the greater
chance for stratification and low CO,
With thia undersianding of oil-hnrn:l:
Aame propagation we feel two burners,
with relatively ¢hort, wide-angle flames
rather than a single burner of lriy de-
sign, will give improved bysti

o
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Fon mounting on twin-burner desi '
.| ign, above, lots
fan from floor tevel, whils reducing noise ondy::‘n::r\llt:: 3

i ; Y

1 ap d-up in cleaning, inspection or
scrvicing not possible with a single
hole. The small additional cost pays

{or itself during the cquipment life.
Attess Doors, Rogisters. Engineers
genernlly prefer that burner registors
be hinged 20 you emn get at register
flights and burner-difiusera without re-
fnoving the windbox mounting. Operat.
ing engineers, though, do not like using
burner openings as access doors. Ficld
roports show servicing costs’ run high
for units of this type. We suggest hinged

registers and relractary-lined doors.
Constructlon Detalls, Packaged stcam
generators are highly competitive.
You'll find, as o rule, recognized manu-
facturers prety much provide units that
give ulh'lfclory operation under nor-

Moteriols of proper type, adequate :
working boiler of high ovailabllity, long . service i
4

nected motor load as well as sepyie

needs are much less and, what' mare;)

nos;;:c l;:lockm can form.

t blowers, to our way of thinkj
should be valve-in-head with & chaip
operated valve for control from
operating floor in additlon to auxilia

steam  stop-valves on all connecting’

auxiliorles give ¢

e - vs semiautomatic

8A on cheesing operoting typo:

o0 heating food needing oper-
fassore O 1§ psig or lower on weoek

binds 'ﬁ 'y engineer in attendance?

o FisUr fally outomatic.

et Iood trpe! Will wido oparar-

(nbous 8 te 1) prove best?

Use semlastomatic.

gineer in attendance?

'an an

peck boiler lood reach or go
ib pas hi?
s semloutomotic.

¥ \eatd It pay to aveid bellar thutdown

mui%'buruv accidant or fouled tipt by
risg more thaa ono burnar?
B Yen the semloutometic.

X H

Is lood o reprasantotive industriol one
—that I, above 15 psig?

A: Yes, Use semicutomatic.

@ 71 s load intermittent, with periods of
little or no stoam requircments, maximum
capocity below 20,000 ib per hr with boiler

Check List for Selecting- Puckaged Watortube Boilers

Yaives, ftttiogs, trim cannot all be the

some motorial. See that the boiler monufac-

tures sates sira, type, catolog number and

monvfocturer when listiag valves. Thus you

avold broars or cast-iron selections whore'
thelt sarvice may be questienable, os in the -
fead Tine. ’

room left ded for ideroble perlods?
Ar Yer. Use fully automatic.

Avxiliorles and Construction

Refroctory, Insclotion should be top groda.
Ask supplier for datailed list of materials
for aach specific wall,

Forced-draft foos thould have reasonablo
sofety foctors oad overload capacities. Lact
for typa designation of fon, motor rating,
voluma ond stotic pressure dato to guard
against largo connoctod motor foads, ex-
consive draft losses. _

Soot blowers. Check cloely so you keow
whether you're getting volve-in-hoad or re-
volving designs. See, too, ‘thut scot-blowsr
heod materic), cast iron or steel, is definitely
spacified.

fastruments, panels con stand o word of
caution. Be sure you get the baiic instre-
mants of drolt goge, toom flowmetar, flue-
gos tempercture indicator, steam pressure,
inlot fuel pressure oad temperoture gages.
Study all extras foirly closs o1 to whather
thelr age sutweighs theis

k-end heating loads. Many states,

gineer is p y man-

Controls cannot take the place

¥ia competent enginecr. Thoy are
v

Xieant to produce efficient operation at

hum cost under various load con-

tions. . Even 1hough package units

cairy automatic devices to mart, purge,

“:ick with sutomatic restan, and so

in fact," with this form of equipment
permit lower pressure, healing service
{below 15 psig) without an attending
operating engincer. But you can't use
a burner where steam ot S0 psi serves
as the il i for pressu
duty below 50 psi.
o .

piping. Drain valves ought to be sup SNERERINtS you still necd a good op 3

plied 30 all condensate can be removed 2N
be(or'u using the soot blowers, Il you*
run into a packaged boller requiring §3
soot blowers over 18 {1, we suggest uss

of shorter blowera from both ends.
. Vqlve bypaases, also, sre specinl
itenia thay engineers belleve should be
7nade & part of every bid. In order of
importance they rate these poinis a3
!’nozl in need of bypass protection: (1)

gulator control valve (2)

ably above 20,000 Ib per he). . |
We know operating engincers who've
suflered problems from s loss of steam
production when they've chnn[cti tips
] for higher ﬁri.!zg rates or replacad: dirty
" atomizera. A fouled burner Inevitably
shows up at high steam loads. 'Along
this same line, loss of a burner'on s
single-burner unit because of wnfore.
seen accidents means shutdown.!A 2.
burner selection, Fig. 2, avoids thi
) Manholes. While we're on thé sub-
ject of servicing, let's look at the selec.
tion points for manholes. In all in-
stancea, packaged steam gencrators are
longitudinal designs ranging in ength
!rvm.B to 23 11, depending on ‘boiler
capacity. Boilers with two manholes per
drum permis ventilating by fans, ollow
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h mal d W
;T:::GY- ‘br«;‘l‘::r flexibility and less good design irea o L“ o lh:: tucl
ol e jmpl for diti be: ond 1 Indu
' P yond .
larger-steaming-capacity units (plrulcp shares this feeling A::r:(nplecul:dl;:l‘grg -

svailabllity Irom thess packaged boilers.
As such we recommend first-quality
fire-clay tile as waterwall backing to
give safe operation in a tube failure.
Bureau of Yards and Docks, U.S.
Navy, covers the above point in its rec-
ommendations for military purchases of
packaged watertube steam gencrators
in this way: “Refractory bohind water.
walls sholl be of a quality and construc-
tion that, in event of watertube failure,
no damage will result 10 relractory, in-
suiation or casing.”
. Bafftes are another jlem that may
cause confusion when you are sclecti

rol valve, gas or oil, or com:

3) izing.agent conirol
valve. What's more, they prefer that
volves be plant nssembled, piped snd
mounied to climinate Aeld labor. In
some instances, as in large-sized valves
and piping used for gas or leedwater
control, or both, for high-pressure units,
they may be plant assembled and ro-

moved as an assembled unit for reil

road clearances.

Oporation. "All 100 often both con: »
sultants and operating engineers find ¥

form of operation budly confused with
form ?l‘ combustion control. But they
ure distinot and separate. Operation

packaged boiler. All engineers ure:
they prefer a unit that produces equal
Fﬂicienciu without any bafling. Here
is why. Dralt loss, fan size and con-

ENGINEERING AND MANAOEMENT SECTION

control, on the
oth.ar hand, can be the automatic regu
In.hon of the combustion components
ml!\ any of the choices of operation.

For industrial installations a qualified

power

may be monual, semi-automatic or fully
ic. Combusti

ith possibly one exception water-
snd firetobe packaged-boiler man-
urers employ rotary-cup burners,
ipproved by the Underwriters’ Labora-
és,, Factory Mutual, and similar
encies. Poiler unbs, not including
:-”pp'_vowd firing equipment, when de-

igned for automatic slop and start havo
exsmined and spproved ot the in.
tion point. Control systems that
do"not bear iype approval must employ
cotponent parts passed by the Under-
Ef iters’ Labs or Faetory Mutual.

Stesm generators, with capacities up
b ’ 000 1b per hr, working pressures

work well on fully-automatic-operated, *

packaged sieam” generstors with these
characteristica: (1) all capacitics with-
in listed limits of packaged designs (2)
pressures limited only by the unit de-
sign (3) initial startup by menual
mesns. For best results you want the
burners, single or multiple, to have wlide-
rango controls (about 8 10 1) so the
boiler con run continuously without fre-
quent stops and starts, and accompany-
ing heating and cooling losses. Further,
you get best resulty with a fully modu-
Jating control with an inertia stabilizer.
This form of modulating control has 2
responsiveness and sensitivity that can't
be

:g'ig to a 300-psig maximum, snd with

"!f; ngle rotnry-cup bumer approved

nderwriters' Laboratories, usually

T‘y ate fully.automatic with full com-
on control.

#2Thig fuel combustion control, usually

ons: ignition, purge, preignition triak
n, low fire start, flame-failure protec-
on, shutdown on override pressure,
yele and start, operation at any pras-
e at ar helow design pressure.

This lant operating Iactor at reduced
esure is an important one. Small

" on-off

hed by less ive high-low,
M . o Anal ol

employing scimi-automatic units there
is a choice of ignition methods—a torch
of saturated waste, a gas torch, a man-
uslly operated gas-electric ignition tied
into a flame-failure circuit.

The inexpensive saturated waste
torches, in use for years, work well
enough, except they do dirty up the fir-
ing aisle. A gas torch does & similar
job in a much cleaner way.

The Iy op d gas-clectric
ignition system, with it clecurical in-
terlocking to o fame-fuilure safety clr-
cuit, has become increasingly popular.
During starting cycles an automatic
time or foot-treadle switch holds the
flame-lailure circult open while the
transformer and; gus solenold valve of
the gas-eleciric systcm stays energized.

The ecombustion controls on these
semi-automatic designs may be actuated
by clectric, pneumatic or hydraulic

means. They may be modulating-posi- *

tioning or medulsting-metering. Prop-
erly arranged, o)l forms give equivalent
performanca. Somo systems ofler a com-
binstion eof electric-p ic or elec.

3 Y &
properly .as modulating_equip

The semi-automatic unit just de
scribed provides all similar fealures
of an automatically operated-and-con.
trolled steam generator except automatic
ignition and recycling (restarting). But
you do get the advantages of greater
over-all iea, lower mai
and higher availability.

gnition. The fully \ly con-
rrolled-and-operated boiler {up to about
20,000-1b-per-hr capacity) has to have
an sutomatio ignition as part of 1he
hasic purging and low fire slart.

For the industria) installation, though,
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tric-hydraulic, and employ the electric-
ity for the uhiy-prolecliop phuse.

The pneumatic or hydraulic energy is
said to prevent shutdown during power
failure. In this event the operating en-
gineer takes over the aalety phase.

We feel clectric power [ailures con-
stitute so minor a risk that we would
prefer to have our electric-protection
circuit function as It is meant 1o, that
is, to completc boiler shutdown. A
portable, standby gosolinedriven sin-
glo-phase 60-cycls generstor provides
cnough low-cost energy to serve combus-
tion controls In rare power failures.
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