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Fresh-cut, 5/4 red oak (Quercus sp.) boards were weighed, measured to determine
volume and then kiln-dried to determine if the initial green density (green weight/green
volume) was correlated to the occurrence of honeycomb. A positive relationship was
found between the occurrence of honeycomb during drying and the initial green density.
These results indicate that it should bepossible to use density sorting prior to kiln-drying
to segregate boards with a high probability of honeycomb to reduce drying degrade and
improve drying efficiency. The higher density boards could be dried with a milder
schedule, to reduce honeycomb, and the lower density boards could be dried with an
accelerated schedule.

Improvement in kiln-drying opera-
tions are generally centered around two
objectives: 1) to reduce the kiln-drying
time; and 2) to reduce drying defects.
These two objectives are often difficult
to achieve simultaneously, since acceler-
ating the drying generally increases de-
fects.

Most recent attempts to decrease
drying time have been based on im-
proved operational procedures. For ex-
ample, computer controls have been de-
veloped to change the few stepwise
adjustments in kiln temperature and hu-
midity to a constant monitoring situ-
ation where thousands of small adjust-
ment steps are implemented. This
approach has been somewhat success-
ful.

In kiln-drying, the control of the kiln
is based on the “worst case” boards in
the kiln. That is, the highest moisture
content (MC), slowest drying boards are
monitored and provide the basis for
changes in kiln conditions. Thus, the
faster drying boards must “wait” for the
slower drying boards to catchup before
kiln conditions can be adjusted. Segre-
gating the boards can result in a more

uniform product in the kiln, which
could improve kiln-drying efficiency.
Results of a previous study that used
2.5-inch-diameter round red oak dow-
els indicated that as green density in-
creases, the probability of honeycomb
also increases (l).

Sorting by weight has been used to
increase drying efficiency for ponder-
osa pine, sugar pine, white fir, and
Douglas-fir (5), and reduce drying time
and final MC variation in southern yel-
low pine (4,6). Tropical woods have
been divided based in part on specific
gravity and initial MC, into groups with
similar drying characteristics (3).

O B J E C T I V E

The objective of this study was to
determine if a correlation exists be-
tween green density of freshly cut red

oak lumber and the occurrence of hon-
eycomb during kiln-drying.

M A T E R I A L S  A N D  M E T H O D S

Five-quarter red oak lumber (Quer-
cus sp.) was obtained, fresh] y cut, from
a sawmill in coastal South Carolina. The
lumber was transported in an enclosed
van to Clemson University, Clemson,
S.C, where it was processed and then
kiln-dried in a laboratory dry kiln. Two
separate charges of red oak lumber were
collected and kiln-dried to an MC of 7
percent.

The random-width lumber was 10
feet or longer in length. Each piece was
cut to a length of 7-1/2 feet. Samples
were cut from each end of the board for
initial MC and specific gravity measure-
ments, leaving the boards 7 feet in
length for kiln-drying. Exact width and
thickness were measured at both ends
and in the middle of each board for
volume calculations. Each board was
end coated, numbered, weighed, and
placed in the dry kiln. Initial green den-
sity was calculated by dividing the in-
itial weight by the board volume.

The dry kiln is a 500-board-foot, alu-
minum panel, forced-air kiln. One
charge held 84 boards and the other held
88 boards. The lumber was dried utiliz-
ing the T-5, D-2 schedule (2) instead of
the recommended T-4, D-2 schedule.
The more severe schedule was em-
ployed to enhance the occurrence of
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Figure 1. — Histogram illustrating the occurrence of honeycomb in four categories
of green density.

honeycomb. After drying, equalizing,
and conditioning, each board was
weighed and cut into four equal-length
sections. The cross section of each cut
was examined, and any sign of honey-
comb was used to classify the entire
board as containing a honeycomb de-
fect.

R E S U L T S

In the first charge, 32 percent of the
dried boards contained honeycomb. The
initial green densities of the boards
ranged from 1.009 g/cm3 to 1.249
g/cm.3 Boards with green densities un-
der 1.081 g/cm3 represented the lightest
15 percent of the boards and 8 percent of

these had honeycomb. Boards with
green densities over 1.202 represented
the heaviest 15 percent of the boards
and 38 percent of these had honeycomb.

In the second charge, 23 percent of
the boards had honeycomb and the in-
itial green densities of the boards ranged
from 0.963 g/cm3 to 1.253 g/cm.3

Boards with green densities under 1.044
g/cm3 represented the lightest 15 per-
cent and these boards contained no hon-
eycomb. Boards with green densities
over 1.156 g/cm3 represented the heavi-
est 15 percent and 62 percent of these
boards contained honeycomb. Figure 1
illustrates the relationship between the

increasing green density and the in-
creasing occurrence of honeycomb for
the second kiln charge.

S U M M A R Y

These results support the conclusion
of an earlier study (1), which states,”A
positive correlation existed between the
green density of red oak and the occur-
rence of honeycomb during kiln-dry-
ing. ” Thus, it should be possible to sort
boards on the basis of density prior to
kiln-drying in order to identify those
that have a high probability of honey-
comb occurrence. These boards could
be dried with a milder schedule, thereby
reducing the incidence of honeycomb
while the remaining boards, which have
a lower propensity to honeycomb, could
be dried with an accelerated schedule.
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