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AIR CIRCULATION IN DRY KILNS

Circulation of the air in a dry kiln is a very
important factor in the artificial seasoning of wood.
Without a controlled movement of the air it is impos-
sible to maintain the proper temperature and humidity
uniform throughout a kiln. Evaporation of moisture from
the wood cools and humidifies the atmosphere next to
the wood. 1In order that drying may progress it is con-
tinually necessary to replace this cooled, moistened
air with a fresh supply of warmer, drier air. This can
be accomplished only by a good circulation which will
remove the moist, cool air from the kiln or will return
it to the lumber after it has been warmed and dried.

In any kiln a certain amount of circulation is
natural. The heating coils are continually heating the
air, and the evaporation of moisture from the wood and
heat losses through the building walls are continually
cooling the air. The heated air rises. Some of it
escapes through cracks at the top of the kiln, and the
rest of it enters the lumber where it is ccoled as it
picks up moisture. The cooled air drops and is recircu-
lated over the heating coils until it is warm enough to
rise again.

If flues or vents for the escape of hot air from
the kiln and intakes for the entrance of cold air are
provided, the natural circulation can be considerably
increased. The kiln, being warmer than the surrounding
atmosphere, will act as a chimney, and the draft that
is created will speed up the movement of the air inside
the kiln, Circulation may be further increased by the
use of inspirators, aspirators, or steam spray lines.
A steam jet in the intake duct is a good inspirator.
Aspirators may be in the form of a coil of steam pipe
in the uptake flue. Steam spray lines running the full




length of the kiln may be installed in the passages
through which the air returns from the lumber to the
heating coils if the design of the kiln permits. These
steam jet lines act as recirculators and humidifiers.
Their successful operation depends upon the removal of
certain quantities of air from the kiln continuously,
either through flues or through accidental leakage. I’
the air is not allowed to escape at 2ll it will scon
become saturated, and no further drying will take place.
The steam spray lines can be replaced by condensers
which will serve to cool the air and at the same time
remove some of the moisture from it. The cooled air
will then naturally fall and pass to the heating coils
as fast as the hot air rises from the coils.  This natural
system of recirculation does not depend wupon changing
the air in the kiln to remove the moisture evaporated
from the wood. Water sprays of the proper temperature
may be substituted for the condengers. Water sprays
permit a2 better control of the humidity and may be di-
rected to produce a higher circulation.

The modern blower kiln produces: circulation by
mechanical means, usually by a centrifugal blower of the
ordinary type, but gsometimes by disk fans. The blower
draws the air from the kiln through suitable return ducts
and then discharges it again into the kiln through inlet
ducts. The air is passed over heating coils on the way
and its humidity is increased, if necessary, by meana of
a steam jet. Leakage is usually sufficient to keep the
humidity as low as desired, but intakes may be provided
for drawing a certain amount of fresh air into the ays-
tem. This fresh air is.comparatively dry, and mixing
it with the Xiln air displaces some of the moist aix‘
and reduces the humidity of the whole,

The internal fan kiln makes use of one or more rows
of disk fans within the kiln itself, and thus obviates
the necessity of drawing the air from the kiln and tlow-
ing it back again. This arrangement has the advaniage
that the direction of the air circulation may be re-
versged simply by reversing the direction of rotation of
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the fana. This reversal of the circulation increases
the uniformity of drying in the kiln.

It is difficult to specify the amount of circula-
tion proper for different kinds of drying. For material
which has previously been air dried only a small amount
of circulation is necessary. For green material, how-
ever, or for any drying in which high humidities must be
used, a rather rapid circulation is required. There is
a limit beyond which the rate of circulation cannot be
increased and maintained uniform throughout the kiln. A
circulation rate of at least 25 feet per minute through
the lumber is recommended by the U. S. Forest Products
Laboratory for difficult drying. In certain unusual
cases, a8 in the drying cf Douglas fir common lumber,
circulation rates as high as 75 feet per minute are
found desirable.




