NOTES AND CORRESPONDENCE

This section of the journal is available
for wood scientists and technologists to
publish technical notes and accounts of work
in progress, as well as to discuss matters
of education and professional development.
In general, such material should be limited
to no more than six double-spaced type-
written pages. Where applicable, contribu-
tions should appear in the approved style
for technical articles in Wood and Fiber.

Readers are invited to submit discussions
of articles that appear in Wood and Fiber
for publication in this section. Any individ-
ual who wishes to discuss an article should
submit his comments (in duplicate) soon
after publication of the article. The paper

being reviewed should be identified by
title, author, and date of publication.

No discussion will be published unless
the author of the original article has been
provided with a copy of the discussion and
has had an opportunity to submit a reply
to the Editor, to be published with the
discussion. Discussions and replies should
not exceed the length suggested above.
Where pertinent, references to the literature
should be included.

It is anticipated that discussion and
replies in Wood and Fiber can add, for both
authors and readers, a dimension not nor-
mally found in technical journals.

CoMMENTS ON “THE STATE OF MOiSTURE TrANSPORT RATE
CALCULATIONS IN Wo0Dp DRYING”

As stated by R. N. Meroney (Wood and
Fiber, 1(1): 64-74), the present technique
for drying wood has been determined by
tedious empirical trial and error studies.
The author indicates that drying schedules
for new conditions and other wood species
should be found analytically, using data
about moisture movement in wood and
about moisture transfer from wood to air.
The author seems to assume that moisture
movement within wood is sufficiently
known. He recommends investigations
about moisture and heat transfer. They
will certainly be necessary for devcloping
drying schedules analytically, but perhaps
further studies about moisture movement

within wood are as important and more
difficult.

Former studies of wood moisture dif-
fusion (about a third of which are men-
tioned by Meroney) show considerable
discrepancies. The averages of diffusion
coefficients as measured by different capa-
ble researchers for one and the same wood
species under equal conditions differ as
much as 1 to 10. T feel that these dis-
crepancies need clarification too. Other-
wise the wood drying situation in the year
2000 may still be principally the same as
today: wood is dried by empirically found
schedules, whereas a tremendous amount
of theoretical drying research has been
done in vain.

Hans KUBLER
University of Wisconsin
Madison

Furter CoMMENTS ON “THE STATE OF MOISTURE TRANSPORT RATE
CarLcurATions 1N Woop Drying”

Meroney (1969) recently gave two dry-
ing rate regimes for wood. These were the
constant rate period and the falling rate
period. He also indicated that the critical

moisture content separating the two proc-
esses was close to 35%.

The falling rate period, or normal drying
process, has been analytically derived
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(Crank 1956) and obtained by non-linear
numerical methods (Fosberg 1969a) as

E = E,et (1)

where £ = (m - m.)/(m, - m,), E, is
usually taken to be 1, m is the integral
average moisture content, m, is the bound-
ary moisture content (usually the equilib-
rium value at the surface), and m, is the
initial moisture content. Equation (1) has
been shown to hold over the range from 0
moisture content to complete saturation of
the wood, both fibers and void volume
(Fosberg 1969b).

Thus, if equation (1) is differentiated
with respect to time, the mass loss rate is

dm/dt = — Ae (m, -m.)  (2)

In order for the mass loss rate to be
constant below total saturation, the bound-
ary condition imposed on the wood must
be increased logarithmically over time.

Nissan and Hansen (1961) attribute the
constant rate drying to mass loss taking
place from a free surface. In order to
achieve this condition, both the fibers and
the voids must be saturated throughout the
wood, since drying will take place at the
surface. The moisture content required to
achieve this saturation can be determined
from Stamm (1938). The critical moisture
content for softwoods is then close to 200%.
Above this moisture content, free water will
exist on the surface of the wood, while
below this critical value, the outer layers
and surface will be considerably dryer and
even though a large quantity of free water
exists in the interior, the moisture loss rate
will be controlled by diffusion of vapor
through the outer layers. Thus, the critical
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moisture content separating the constant
rate period from the falling rate period
should be around 200% rather than 35%.

Meroney also states that the drying proc-
ess can be expressed as

InE =-Nt/a

(his equation 9) in the falling rate period.
However, Crank (1956) and Fosberg
(1969a) have shown that the relationship
should be

In E = - Nt/a?

where N is a function of the Fourier num-
ber and the diffusivity.

MicuaEL A. FOSBERG
Rocky Mountain Forest and Range
Experiment Station,* Forest Service,
U.S. Department of Agriculture,
Fort Collins, Colorado 80521
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AutHOR'S CLOSURE TO “THE STATE OF MOISTURE TRANSPORT RATE

CarcuraTioNns IN Woop Drying”

The author would like to thank Mr. Fos-
berg and Professor Kubler for their interest
and comments on the paper. The sugges-

! Meroney, R. N., 1969. The state of moisture
transport rate calculations in wood drying. Wood
and Fiber, 1(1): 64-74.

1

tion by Mr. Fosberg that the critical mois-
ture content for softwoods is 200% was
based on a relation which assumed that m,
was the fiber saturation condition and that
the critical point exists when the first de-
crease in total wetted surface occurs. There
is some dissension concerning the exact
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mechanism for the inception of a f{alling
rate period as noted in the original paper
—in fact “effective” constant rate drying
may occur below the fiber-saturation level
itsclf. On the other hand, as noted by
Strom, when the movement of free liquid
is highly restricted, it is possible for drying
to be immediately diffusion controlled, but
only when the “adequate” heat and circula-
tion are supplied (Strom 1964). Hence, the
so-called critical moisture point may vary
from 25% up to the initial moisture content
of the wood depending upon wood type.
Mr. Fosberg’s suggestion that In E ~ a2 is
true for the drying of cylindrical elements;
however, for flat slabs the original Equation
9 of the paper, In E = Nt/a, is correct.
The author would like to reassure Pro-
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fessor Kubler that he never intended to
discredit the study or importance of re-
search in wood moisture diffusion. Rather,
considering the complexity of the internal
mechanism of drying, as so aptly indicated
by Marshall (1958), the rather pragmatic
engineering viewpoint was taken that one
might arrive at adequate approximate solu-
tions for industrial kiln schedules by the use
of the suggested falling rate regime rela-
tions.
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