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'XILN DRYING.

l

Circulating heated air around the lumber by either natural
or artificial means is the method generally used in kiln drying.
This reouires control of the heat, humidity and circulation in
the kiln, and without control of any one of the three the best
results cannot be obtained. The heat causes the moisture to
transfuse from the center to the surface where it is evaporated;
the humidity prevents too rapid surface evaporation which would
vaase casehardening, checking, and honey combing, especially if
& high temperature is used; the circulation brings the heated air
in contact with the lumber and carries away the evaporated mois-
ture.

According to the laws of Physics moisture moves from the wet
to the dry and from the hot to the cool area. It is therefore
advisable to steam the lumber at a high temperature and high hu-
midity at the beginning of the run, for the hot moist air will
heat the lumber thru to the center and remove the casehardening
quicker than when using a low temperature and high humidity and
it also allows for the dropping of the wet buldb temperature after
steaming below the temperature of the center of the lumber, which
is & wet bulb temperature, thus getting the benefit of the two
Physical laws noted for when drying starts the outside is drier
than the center and the temperature of the center of the lumber
is higher than the outside.

The length of time of steaming at the beginning of a run will
vary from one to three hours to:'inch, at about 165°0F, depending
on the species, texture, moisture content and condition of the
surface of the lumber. The drier the stock, the longer the steam-
ing period unless it is surface checked, then it should be steamed
Just long enough to close up the checks. For fast drying after
steaming the dry dbuldb temperature would run between 160° and 190°
and the wet bulb temperature between 140° and 150° except in thick
stock having large medullary rays or green stock in which collapse
and honey combing are apt to ocour, then lower temperatures should
be used.

More attention should be paid to the moisture distribution from
the center to surface instead of depending on ocasehardening tests
to determine the condition of the lumber thruout the run. The dis-
tributions on the stock going into the kiln gives an idea of how
long it should be steamed and what kiln conditions to carry. When
drying starts, a moisture gradient is established being caused by
the evaporation of the moisture from the surface, and if this evap-
oration is faster than the transfusion from the center the outer
shell will become much drier causing the lumber to caseharden and
unless removed by steaming the surface will check and eventually
honey combing will appear. Moisture distribution tests will show
how long it is necessary to steam to again set up the transfusion
and it can be told how high to carry the humidity in the kiln to
glow up surface drying until the high center is pulled down. Lum-
ber dries faster if the moisture distribution is nearly even. A8
casehardening causes unequal distribution it should be prevented
as much as possible by intermittent steaming. It is best to steam
often for short periods at a high temperature, the time to steam
and duration being determined by the operator. From one to three
hours is generally sufficient.
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KILN DRYING USING-HAND CONTROL.

WITHOUT WET AND DRY BULB RECORDING THERMOMETER.

L

When starting a kiln using hand control the spray valve is
opened wide and the valve on the heating coil opened slightly.
After spraying for the required length of time for conditioning
the lumber, the spray valve is partly closed and the coil opened
to points determined by practice that will give the approximate
wet and dry bulb temperatures required. A hygrometer is then
placed in the kiln back away from the door. Temperature readings
are taken and the valwes reset until the desired conditions are
obtained. Thruout the run temperature readings are taken and
valves are reset as necessary to carry the proper temperatures.

WITH WET AND BRY BULB RECORDING THERMOMETER.

The temperatures are controlled the same way, dbut it isn't
necessary to go into the kiln to get the readings except to oc-
casionally check up on the recorder. This is & great advantage
for {f the trucks are piled with long lumber and high tempera-
tures are carried it is impossible to set & hygrometer far enough
back in the kiln to get a true reading. Operating the kiln then
becomes a matter of guess work,

KILN DRYING USIKG THERMOSTATIC TEMPERATURE CONTROL.

The setting and carrying of the proper conditions in a kiln
with hand control is very slow and uncertain but the operation is
greatly simplified by using thermostatic control on the spray and
coil in connection with a wet and dry buld recording thermometer,
The temperatures are set on a dial and are thermostatically con-
trolled, while the temperature readings are taken from the record-
er. This assures accurate control of the heat and humidity for
the temperatures can be maintained within two degrees of the point
set for., By having control of the circulation, heat, and humidity
more severe conditions can be safely carried and fasfer and better

drying obtained. - o .

The bulbs from the instruments are placed at the hottest point
in the kiln, halfway between the rail line and the ceiling,

In the instrument used the expansion of the liquid in the tube
from the controller caused the capsular chamber to expand, opening
on air valve in the air block, 2llowing the air to flow into the
top of the valve in the steam line. This forces a rubber diaphram
down 8nd closes the steam valve., When the liouid cools the capsu-~
lar chamber contracts, the valve and the air block closes releas-
ing the pressure from the rubber diaphram and & spring around the
steam opens the valve in the steam line. One valve works on the
spray line controlling the wet buldb temperature and one on the coil
controlling the dry bulb temperature.

The water for the wet buldb is supplied by a tank kep-at a
constant level,

Several makes of air actuated instruments are on the market
but the general principle is the same,
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3
OLLER AND RECORDER.

Zv'cos Dubl-Duty Temperature Regulator

Compound System




Zycos Dubl-Duty Temperature Regulator—Continued
Compound System
| Showing the Simplicity of the Dubl-Duty Regulator
[ Note construction of air-valve and the extra air-strainers on each side.

@@@

alve plunger.
valve plunger.

ont-case lock-nut.

—Union nut.

—Air connection to condensation discharge valve.
—Air strainer.

valve spring.

r-valve spring.

ZAir strainer.

—Air connection to temperature or live-steam
control valve.

—Union nut.

" —Front-case lock-nut.

Q )

L R EB

MR "—Rock stud which valve plunger.
“ML" —Rocker-arm stud which engages air-valve plunger
“NR" —Capsular chamber ( expanding member controls

the opening and closing of air-valve “HR.”
“NL” —Capsulr chamber (expanding member controls
the opening and closing of air-valve *“HL."

QR —Temperature-adjusting cam

ain air strainer (not shown).
Adjustable air-leak.



Z‘;co.s‘ Wet-and-Dry-Bulb Recording Thermometers—
Continued
With Cistern-Feed Water System

. 11037
(About one-seventh actual size)










The following charts were taken from the first experimen-
tal runs, From these and following runs the best method of run-
ning a kiln was determined. This was previously described in
the article. A twenty-four hour clock was used in the recorder
for it was easier to see how closely the temperatures were con-

trolled.
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Other results obtained by using double duty thermostatic temper-
ature control are as follows:

4/4 Cottonwood from 41.0% to 7.0 % 1in five days

4/s " v 40.06 to 7.0% 1in four days
4/4 Chestnut " 47.0% to 7.0% " geven "
4/4 Osk " 38.0% to 6.6% " six "
4/a * " 42,07 to 6.0% " seven "
4/4 Sap Gum " 18.0% to 6.0% " three "
4/4 Sap Gum " 40,0% to 6.0 % " five "
4/4 " " " 43,0% to 6.0 % " gix "
4/4 "~ " " 21.0% to 6.0% "™ four "
8/4 Hara Maple " 20,04 to 4,04 " five "
8/4 Soft Maple " 44.0% to 6,04 " nine "
8/4 Birch " 40,0% to 6.56% " eleven "
8/4 @ia.sap Gum " 32,0% to 6.0% " nine "
8/4 " " 32,06 to 6.,0% ™ eleven "
8/a " " 32,0% to 6.0% " eleven "
8/a " 44,0% to 6.564 " fifteen"
8/a " " 4.,0" to 6.6% " fifteen"
10/4 Elm " 37.0% to 6.56% " nine "
10/4 " " 49.0% to 7,04 " eleven "
10/4 White Ash " 48,0 % to 7.0% " eleven "
10/4 Birch " 36.0% to 6.0% " eleven "
12/4 Wwhite Ash " 30,07 to 6.0% " nine "
12/4 " " 33.0% to 6.0%4 ™ thirteen days
12/4 " " 34.0% to 6,0% " fourteen "

A1l distribution tests were 87 or below on the center sec-
tion,






CONCLUSIONS.

The following conclusions show the benefits derived from us-
ing double duty thermostatic temperature control,

l. Definite control of wet and dry bulb temperatures regardless
of outside weather conditions or changes in steam pressure. Conse-
quently less chance of spoiling the lumber thru temperatures not
rem8ining as set.

2. Less time required and easier to set the desired conditions
in the kiln,

Be Paster drying by safely using a higher temperature and lower
humidity.

4, Allows greater evaporation by not having a constant supply of
steam going into the kiln to hold the wet bulb temperature.

5. A kiln started late in the day can be steamed at 85% humidity
over night instead of 100% ag it would be if operating by hand,
thus allowine some drying to take place. Excessive steaming pro-
longs the drying period.

6. Less case hardening conseouently faster and better drying.
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