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' !' Sample staker-fired boiler, above, z
will have jets mounted in front wall
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Here's u;| easy-to-follow procedure that gets results in cutting

down smoke from old boilers. Al the details you need to
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build a set of wor

number, capacity of the ‘ubes—uvo

. "8y L N ROWLEY, Manoging Editor,

" »A RetATivery INexpENsivE, quickly
* . available tool for cutting down smoke
in an old boler sounds like magic.

. Yet Bi Cosl R h, Ine has

or air [ots- pacing,
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and additional air dependi.na upon lo-

cation of stcam nozle in air tube.

As far 8a selection of type goes

]

.been running a serles of jet clinica
across the country to show combustion’
engineers where just such a tool has
. been put to work. This tool is an
overfire jet, . :
Let's first look at-the function per-
formed by this jet, and then learn how
to make and apply one. Smoke, a3

. distinguished from cinder and fynah, -
. consists of .fincly divided carbon and -

- soot particles. ‘Theso particles come
into belng when decomposed hydrocar.

~bons issuing from the fuel bed fail to -

burn completely because of (1) insuf-

ficient oxygen (2) inadequate turbu.

leuce or mixing (3} a combination of

.1 and 2. Here is where. overfire jets
get in their work. . .

There are two types d ding on

have chenper operating costs as
air movers than do jets. Where a
boiler operates with little or no makeup
blowers are almost the obvious choice.
Steam jets apply where (1) there are
no blowers (2) initial comt of blowers
seems prohibitive (3) only turbul
is needed. o . .
As for service, no overfire jet can
overcome poor firing practice. They
are no cure-all. But as a supplementary
tool or &, source of ausiliary overfire
air they prove most helplul.

Installing jets is useless unless: one of
the following conditions applies: (1)
reliable § ol
ably electronic (2) a situation requir-
ing continuous operation of jets (3) a

jet prefer

where -they draw their primary force:
(1) blowers to give both sdditiotial
air and turbulence (2) steam jets to
glve turbulence only, or both turbulence

n

lor
the fireman with the density ol'ﬂug gan
No fireman will or could be expected
to operate jeta only s needed.
Now let's go1 about the job of choos-

"Applying tha fist four foctors In Toblf_ll to this chan
b

.length of penetration (4) heatl

Genaral Operation. Bear this in mind.’

d for o lied  jet

ing a jet-system design for 8 WoItH
‘boiler, Fig. 1. Tables Ii and:Vj€
the steps but we'll follow throuBy il
need 1o know (1) moximum- butNH
1ate per sq fU of grate area pel Y d ¢
pefcentage of overfire air requires IU
distance from walls that jets m!
to peneirate smoking ares

of coal. R
Maximum burning rate comtie
observing-hourly rate of coal conf2(g
ton under peak load and diri L
grate ares in sq ft. For ouf
itis

2000 1 coal per ht

80 sq ft

or 25 1b per hr per sg It
Second, the percentage of o¥%!
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2 3 Knowing penetration length and tube
dic get weight of air per tube obove
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Using nému foctors as Fig. J deter.
mine required alr pressure at tubs

Cut Smoke™
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5 Locate oir tubos on tube spacing
above bed; aim 6 in. above on back
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i Center-Ung Spacing of Alr Tubes*
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1. Datermine cress-sactioncl areo of ductwark need
1. Den’t I3t ony [at inpings on Fornoce wasl of live coal

rg

¥4 Nq_uir.e?i: Here a guide chart based on
p Expetinients comes to aid. [t shows the
4 lollowing : :

Estimased percentage

overfire air needed
Light .. ........... 10
Moderate ..20
Heavy |, . 30

74:. Only in‘casen of extrome smoking is
g:.‘“" hen 309 oyerfire air necded.
; “;:“fh a8 359 overfire air is not too
"y if dense but infrequent smoke

R ¢10ps when, for instance, the fuel
g’:“&“lly disturbed during clean-
Ut the larger the percentage of
SIcets air neggeq the m:rce lmpo'rnnl'

a1h, i
@M:;::’ ‘;“ operate only as long as

z’mﬁ mode
rLire afe,
ird poing. ] 3 i
o —_en;lh of penetration
4 7 cquals ginte length If overfire
wall; grate width

tAte smoke and 209 over-

°T our example, we'll as. .

in the front wall of furhace, and
length of penetration is 10 ft,

Heating valus of conl comes from
(1) recent analyses of coat burned (2)
typical analyses of conls from the same
mine or bed (3) cool suppliers.” Our
example uses 13,000 Biu per 1b coal

Fig. 2, slid line, employs the four
points (Table II, e-d) we have just
‘determined to give air-tube diameter.
Table 1 gives recommended centér-line
spacing of 8ir tubes,

But how many subes do we need?

This is delorminad‘hy dividing the ia-

side length of the furnace wall in inches

by- distance . of air-tube spacing and

subtracting one. Convert fractions into

nearest whole number. Egnmpl_e:

81t x)2in per It

13-in. tube spacing .. - 1= n_lb“
Fig. 3 takes into account the length

of penetration and tre alrtube dis to

give the 1b per hr of air to be delivered

‘tubes must be converted to the same

* ute at 70 F, or 746 cim in.our case.

e e

by each tube—560 Ib per he. Fig 4
uses these same [actors .10 determine
2ir pressure required at airtube en-
trance, 13 in. of water. °

Tots) air-weight requirements of all

terms by which fan and blower manpu-
facturers rate equipment. By use bf o
conversion factor .222 in & formuyla,
this can be doné. For example: No.
of air lubes x weight of air per tube
per hr x .222 equals cu ft of oir per min-

The air pressure,13 in. of water, re-
quired a1 the airtube entrance may
also be used for blower discharge pres-
sure. But duct velocity must pot
greatly exceed 2000 fpm for thia to be,
true, and thers can't be any sharp bends
or abrupt area changes in.the duct
work. Agein, an established formyla
employing 8 _conversion factor of .072..
comes to the rescuc to give the re-
quired cross-sectional area of the duct.
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