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FUEL PILES

To Burn Wood Efficiently Choose':
Properly Designed Combustion Chambeig

Waste wood‘s value varies from o

of as cheaply as p

By M F ANDERS, Mochanicol Engineer, F E Balden Co

» Lumber miLis, remote from indus
triel and residential arcas, generally
find their waste wood an operating lia-
bility. They can't locate a market, so
must expend effort and money to get rid
of the waste. Generally they use con-
veyors and refuse burners to dispose of
it. This requices not only investment in
equipment, but also labor to rua and
maintain It

Most mllls, however, use steam to run
engine drives, “shot guns” for log car.
rioge propulsion, log kickers or hoisting
cylinders, dry kilns, glue pots, plywood
presses, and also electrical genernting,
Jistelbution and applicat] ¢
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Lumber snd paper mitls use their wood
wastes to {uel this epparatus. I the
wagie has a market value, It becomes
especially important to burn ft with

N bustion cficiency, 80 a
return can be realized from hogged-fuel
sales.

Dutch ovens are universally used for
furnaces burning wood in stenm boilers,
seo drawings p 91. They must be care-
fully designed to do a proper burning
job. Dutch-oven layout controls the
size of boller, wood hin and ‘auxiliarjes.
Usual combustion principles govern de-
sign of these dutch ovens taking into

of course, the special charac-
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dity in high de-
mand, To make best use of heating values, wood-fed furnaces

must be engineered as carefully as those burning other fuels
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ROAS DUTCH OVEN controls oir supply to mest
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INTIONAL DUTCH.OVEN furnace hos minimum control of alr flow for combus-
ogued fuel drops on grates from overhead bin through fue) feed holes in top

teristics of wood as o fuel, especislly.d
high moisture content.

Measures. Wood waste t» ususlly %
on & volume basis, one unit 00CoP
200 cu ft. One unlt is assamed to
4500 1b. Actunl weight, howerer, ¢
pends on entrained molsture, kind &
tree the waste comes from, consist
of the waste. This practice shows
“primitiveness" of waste-wood
dustry and the need for clasifos!®

Wood refuse may consist of &
hawl hrak. t

all fuels, Particle sizo varics from

specks of sander dust 1o pleces

25ge.a3 2x2x6 in. coming from tho
“hog.”

ot From a st ising
Point the different woods may be
. ‘;ed 3 follows:

lure content s the most varlabla
'P:;'tnl.ol wood-refuse fuels. For
imations in furnace design, the

[§
?'h'l constants moy be used:

B8, pt
bark, defective lumber pieces, ¥
dust, or any combination of thes
contain carbon, hydrogen end mo

.
B 105y

Heating value, dry.9000 Biu per 1b

One unit weighs.......... 4500 Ih

Fixed carbon, as received....10%

Volatile matter, as received. . . 40%

Ash, as received. .. .

Moisture, as received. . ..
Detailed analyses for specific woods sre
given in Table [. Principal characteris-
tics of waste-wood fuels are high mais-
ture content, high volatile content, high
oxygen content, low ash,

Typlcal fue-gas onalysis when burn.
ing Western fir shows CO, of 12.5%.
While the waod ash is minute compared
to most [uels, the constituents it con-
tains are large in number. Here is a
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air and averlire excess alz. About 859 of air {lows in above
In steom demond, uses forced draft for undergrate  grote to complete combustion, Ale blost Insures turbulence

typical analysis of the ash by welght:

Silice, SIO, ...... ....33.70%
Alumins, ALO, L. 221%
Lime, Ca0 ... ., .24.30%
Magnesia, MgO ... 1.309
Tron, Fe,O, .... 4.22%
Phosphorous, P,

Titania, TIO, ..
Maonganese, Mn,O,
Copper oxide, CuQ
Sul{ur irloxide, SO,

Soda, Ns,O 5.40%
 Potash, KO . 8.87%
Nitrogen, N . X

Moisture

Vaporization of molsture in the waste
wood and gasification of volatile matier
absorhs appreciable smounts of heat en-
ergy, Table I, These must Ls taken
into account when designing a duich
oven. For high moisture contents around
659, use of fucl dryers and air pre-
heaters offers appreciable economices.

Waste wood stored for prolonged
periods loses henting value from a form
of low-temgierature spontancous combus-
tion, called an issthermic reaction. If
the storage pile [s heoted, the volatile
matier progressively disoppears by dis-
tillation, whether air is present or not
to burn i,

In the furnaco, the fixed carbon com-
ponent of waste woods hurna as fast as
oxygen comes in contact with it. Fixed
carbon on the fuel-pila surface burns to
CO,. ¥ixed carbon within tho pile burns
10 CQ. CO, generated at the pile sur
face reduces to CO if It comes in con-
tact with hot carbon before cooling. As
fixed earbon burns, the ash deposits and
folls through the grate, or is carried up
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