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MAINTAINING MOISTURE CONTENT CONDITIONS DURING LUMBER STORAGE

A f t e r  l u m b e r  h a s  b e e n  k i l n  d r i e d , i t  i s  o f t e n  p l a c e d  i n  s t o r a g e ,  u n s t i c k e r e d ,
u n t i l  r e a d y  f o r  u s e . I f  s t o r a g e  p e r i o d s  a r e  s h o r t  ( u p  t o  1  m o n t h )  a n d  t h e
s t o r a g e  b u i l d i n g  i s  k e p t  c l o s e d  m o s t  o f  t h e  t i m e , l i t t l e  c h a n g e  i n  m o i s t u r e
c o n t e n t  w i l l  o c c u r . However, i n  m a n y  c a s e s  d r y  l u m b e r  i s  s t o r e d  f o r  s e v e r a l
m o n t h s  o r  l o n g e r  i n  b u i l d i n g s  n o t  d e s i g n e d  t o  m a i n t a i n  a  f i x e d  e q u i l i b r i u m
mois ture  content  (EMC) condi t ion. I n  s o m e  a r i d  r e g i o n s  o f  t h e  U n i t e d  S t a t e s ,
such as  Arizona,  New Mexico,  and southern Cal i fornia ,  unheated dry  s torage
wil l  hold dr ied lumber  a t  a  low EMC condi t ion. However, i n  t h e  r e s t  o f  t h e
coun t ry , unhea t ed  d ry  s t o r age  w i l l  no t  p r even t  k i l n -d r i ed  l umbe r  f rom
gradua l l y  i nc r ea s ing  i n  mo i s tu r e  con t en t .

Keeping lumber  a t  a  constant  EMC condi t ion, u s i n g  o n l y  h e a t  a n d  n o  s t e a m  o r
m o i s t u r e  s u p p l y , i s  d e s c r i b e d  i n  t h e  a t t a c h e d  a r t i c l e  b y  R a y  R e c t o r  o f  D r e x e l
E n t e r p r i s e s ,  I n c . T h e  a r t i c l e  w o n  t h e  S . E .  D r y  K i l n  C l u b ' s  s e a s o n i n g  a w a r d
and was published in the Southern Lumberman magazine.

T h e  d i f f e r e n t i a l  t h e r m o s t a t  t h a t  M r . R e c t o r  f a v o r s  c a n  b e  a d j u s t e d  t o  m a i n t a i n
any desired EMC condition. A i r  a t  a  g i v e n  t e m p e r a t u r e  a n d  r e l a t i v e  h u m i d i t y
c o n d i t i o n  c o n t a i n s  a  f i x e d  a m o u n t  o f  w a t e r  v a p o r ,  d e s i g n a t e d  i t s  a b s o l u t e
h u m i d i t y  a n d  e x p r e s s e d  i n  g r a i n s  p e r  c u b i c  f o o t . When the  temperature  of  th is
a i r  i s  r a i s e d  a n d  n o  e x t r a  w a t e r  v a p o r  i s  i n t r o d u c e d ,  t h e  r e l a t i v e l y  h u m i d i t y
o f  t h e  a i r  i s  d e c r e a s e d . A s  a  r e s u l t , the EMC is lowered. For  example ,  the
a t t a c h e d  f i g u r e  s h o w s  t h a t  a i r  a t  a  t e m p e r a t u r e  o f  5 0 °  F  a n d  8 0  p e r c e n t
r e l a t i v e  h u m i d i t y  ( a n  E M C  o f  1 6  p c t . ) , h o l d s  a b o u t  3 . 5  g r a i n s  o f  w a t e r .  I f
t h i s  a i r  i s  h e a t e d ,  w h a t  t e m p e r a t u r e  n e e d s  t o  b e  m a i n t a i n e d  a t  t h i s  a b s o l u t e
humidi ty  to  produce a  predetermined lower  EMC? A glance a t  the  char t
i n d i c a t e s  t h a t  i f  9  p e r c e n t  E M C  i s  d e s i r e d ,
65° F;

t h e  t e m p e r a t u r e  m u s t  b e  r a i s e d  t o
i f  7  p e r c e n t  i s  d e s i r e d , t h e  t e m p e r a t u r e  i s  r a i s e d  t o  7 5 °  F .

I t  can a lso  be  seen f rom this  char t  tha t  the  EMC of  wood remains  a lmost
c o n s t a n t  t h r o u g h o u t  t h e  r a n g e  o f  t e m p e r a t u r e s  s h o w n  w h e n  a  c o n s t a n t  r e l a t i v e
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humid i ty  i s  ma in t a ined . (On the  char t , the  l ines  of  EMC and re la t ive  humidi ty
a r e  a l m o s t  p a r a l l e l . ) F o r  i n s t a n c e , a t  35 percent  re la t ive  humidi ty ,  the  EMC
of wood is  held  a t  about  7  percent  throughout  a  wide temperature  range. For
t h i s  r e a s o n ,  h y g r o s t a t s  w h i c h  h o l d  a  c o n s t a n t  r e l a t i v e  h u m i d i t y  c o n d i t i o n  a r e
a l s o  v e r y  p o p u l a r  f o r  m a i n t a i n i n g  t h e  m o i s t u r e  c o n t e n t  o f  w o o d  i n  s t o r a g e  o r
i n  t h e  p l a n t .

T h e r m o s t a t i c  a n d  h y g r o s t a t i c  c o n t r o l s  a r e  r e a d i l y  a v a i l a b l e  f r o m  m a n u f a c t u r e r s
l i s t e d  i n  i n d u s t r i a l  d i r e c t o r i e s .

F o r  f u r t h e r  i n f o r m a t i o n  o n  t h i s  s u b j e c t  a n d  o t h e r  a r e a s  o f  f o r e s t  p r o d u c t s
u t i l i z a t i o n , contact  your  Sta te  Fores ter  who cooperates  wi th  the  USDA Fores t
S e r v i c e  i n  p r o v i d i n g  d i r e c t  a s s i s t a n c e  t o  f o r e s t  l a n d o w n e r s ,  l o g g e r s ,  a n d
wood process ing f i rms.

T h e s e  t e c h n i c a l  r e p o r t s  a r e  i s s u e d  b y  S t a t e  &  P r i v a t e  F o r e s t r y . Suggest ions
f o r  t o p i c s  f o r  t h i s  r e p o r t  c a n  b e  f o r w a r d e d  t o  F o r e s t  P r o d u c t s  L a b o r a t o r y ,  O n e
Gif ford  Pinchot  Dr ive ,  Madison,  WI 53705-2398.



Logging and Sawmilling
Dry Storage Operations

By RAY M. RECTOR, Drexel Enterprises, Inc. ®

As may be expected. the interpreta-
tion of the phrase “dry storage” varies
considerably. What is your interpre-
tation of Dry Storage?

Open Sheds
An open shed that may consist of a

roof with no side or end walls, or a
shed that may be open on one or more
sides, is a dry storage shed and should
be advantageously used to store green
or air-dried lumber. Also, some prod-
ucts such as plywood, framing and
other building materials may be ade-
quately stored in this same type of
structure. However, during the next
few minutes, we will discuss dry stor-
age of well-seasoned lumber destined
for furniture or other high-grade use.
Stock of this nature must be stored in
a closed shed.

Unheated Closed Sheds
Kiln-dried lumber stored in an un-

heated closed shed will ordinarily ab-
sorb some moisture. Moisture is ab-
sorbed because the moisture content of
the wood is usually lower than the
E.M.C. (equilibrium moisture content)
corresponding to the atmosphere within
the shed. A study of moisture absorp-
tion by lumber stored in an unheated
shed proved to be variable, depending
on the outs ide weather  condi t ions.
However, any appreciable moisture gain
cannot be tolerated if we are manu-
facturing furniture.

Before ruling out the unheated closed
shed, I think it only fair to admit that
this type of storage is being successfully
used. If the unheated shed is used, then
more precautions are to be taken. There
should be no delay in the consumption
of the lumber, and more precautions
arc to be taken during the original con-
struction of the sheds.

The unheated shed should be located
on a dry, well-drained site with a con-
crete or asphalt floor. Also, ventilation
of the shed should be provided by ad-
justable openings in the roof and walls.
Above al l ,  never  expect  to use an
earthen floor if the shed stands on a
low, damp site.

As previously stated, the unheated
shed is, in some cases, being used. Per-

•This paper was given first place in the
Southeastern Dry Kiln Club’s Annual Season-
ing Award, and was presented during the fall
meeting. November 20, 1971, in Martinville,
Virginia.

sonally, I do not like this practice and
will hasten to recommend only the
heated shed for dry storage.

Heated Sheds
The efficiency of a closed shed in

maintaining a low moisture content in
lumber is enhanced if it is heated as
weather conditions require. Heat is most
useful when the outside air is cool and
damp. In an unheated shed, the only
possible procedure during cool damp air
is to close the vents and hope that the
bad weather will not be prolonged.
When a source of heat is available, a
low relative humidity within the shed
can be maintained by increasing the
shed temperature.

It has been proven that heating or
cooling the air affects the relative hu-
midity of the air and the E.M.C. of
wood. For example, assume that the air
has a temperature of 30°F, and a rela-
tive humidity of 75 per cent. The cor-
responding E.M.C. of the wood is 15
per cent. If this air is heated to a tem-
perature of 45°F. and no moisture is
added from sources within the shed, the
relative humidity is reduced to about 41
per cent and the E.M.C. of the wood is
eight per cent. Heating sheds according
to this system eliminates the need for
steam sprays, water sprays, or refrig-
eration to control the moisture of lum-
ber.

The most practical way to supply heat
to a closed storage shed is by means of
steam coils, radiators, or unit heaters.
Since only enough heat to raise the shed

Ray M. Rector, Drexel, N.C. (left), with
Drexel Furniture Co. receiving first
prize check for $150 for his paper “Dry
Lumber Storage” from C. H. (“Hal”)
Moore, Lenoir, N.C. with Broyhill Fur-
niture Inds. and president of the South-
eastern Dry Kiln Club. The award, was
made at the club’s recent meeting in

Martinsuille, Va.

temperature 10° to 20°F. is usually re-
quired, the heating system need not
have a large capacity. The heating sys-
tem should be arranged so that the
temperature throughout the shed is rea-
sonably uniform. The inside tempera-
ture should be maintained at about 15°
above the outside temperature, with a
minimum of 32°F, to prevent the return
lines and traps of the heating system
from freezing.

The heat supply may be controlled
manually or automatically. If the man-
ually rontrolled system is to be used,
the following handy and simple device
for measuring conditions in the shed
may be put to use. A piece of wood
whose weight is adjusted so that it indi-
cates the E.M.C. corresponding to the
atmosphere will serve this purpose. For
example, if the weight has been ad-
justed so that the oven-dry weight of
the piece of wood is 100 grams, then a
weight of 106 grams indicates six per
cent moisture. When the sample wood
indicates a moisture content higher than
desired, the heat should he turned on.
A day later, the wood sample quite
likely will indicate a moisture content
lower than desired, and the heat should
be turned off.

If the heat is to be controlled auto-
matically, several methods may be used.

A hygrostat ran be adapted to main-
tain a given equilibrium moisture con-
tent for lumber. As the temperature in
the shed drops, the relative humidity
increases, causing the hygroscopic ele-
ment, which in this case is the wood
sample, to absorb moisture and swell.
The swelling of the wood activates a
mechanism that  turns  on the  heat .
When the temperature is increased and
the relative humidity decreases, the
process is reversed.

Differential thermostats can also be
used to maintain a given equilibrium
moisture content. This is a device that
can be pre-set to maintain an advanced
temperature in the shed that is related
to the outside temperature. As pre-
viously stated, the inside temperature
should be about 15° above the outside
temperature. This will hold the stored
lumber at the desired six to eight per
cent moisture content.

The differential thermostat is very
dependable, economical, easily installed,
and the maintenance cost is low.

We have discussed the Open Shed,
Closed Unheated Shed, Manually
Heated Closed Shed, Hygrostatic Con-
trolled Shed, and the Differential Ther-
mostatically Controlled Shed. All of
these have their merits. However, my
vote is for the Differential Thermostati-
cally Controlled Shed.




