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Takeo Ocura, Shin Trrazawa and Takuzo Tutumoto:
On the Experiments in the dry kiln of a internal fan type.
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Fig. 2 The structure of the  upper part in the
kiln. The disc fans attached to the ceiling are
shown.
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Fig. 3 The structure beneath the floor. The
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chimneys of moist air at the both walls are
shown.
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Table 1 The air velocities through the spaces between the boards
(room temperature).
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Table 2 The rising progression of the temperature by steaming.
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Table 3 The air velocities

the epaces between the boards.
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Table 4 Final moisture contents of
teot boards.
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Point of {58 A (P1) 5% B (Pz) “H C (Py)
measure- | Truck APl)Truck B(Pz\iTruck C(Py)
ment.
ta |osae | o739 | 10059
b 17.8 11.2 k 11.3
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b 16.9 | 9.6 13.1
c } 9.2 9.0 . 1.8
3 a 7.1 7.7 2.8
a’ ‘ - 7.3 ‘ 23.0
b 15.5 " 0.0 22.6
b’ — 10.2 8.4
c \ 12.1 ‘ 6.7 ‘ 21.6
4 a ) 1.0 ’ 6.3 | 256
b | 10.6 8.5 16.5
c 63 | 7.3 | 137
5a 8.0 ‘ 5.1 | 12.8
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c 5.1 68 6
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Fig. 12 The drying progressions:

Dry bulb temperature, relative humidity and
moisture content of the boards at blowing out
side of truck B.
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Table 6 The distribution of temperature and relative humidity in the kiln.
e e Hi i FH i £ H
WL Early period Middle period Final period
Point of - - = -
cwroment | E - WERE | g g | UEEE ) g g NEEE
measuremen . elative elative . . elative
Temperature humidity Temperature humidity Temperature humidity
°C 7 °C % °C 7,
1 59.0 71 — — — —
2 59.0 67 60.0 45 71.0 30
-{:—,\ﬁB 3 59.5 64 60.5 43 71.0 25
Truck Bl 4 54.0 85 — — 67.0 —
S 55.0 84 53.0 63 66.0 o4
6 54.0 86 56.0 57 72.0 52
l —_— —_— Jom— —— J— —
2 57.5 75 55.0 52 65.0 20
£#D | 3 59.5 65 57.5 52 67.0 2
Truck D, 54.0 93 — ~ — —
5 54.5 86 53.0 56 64.0 235
6 55.0 87 53.0 66 67.0 40
.01, 2, 3 ERHMIoLE, |, FiRERS
4, 5, 6 ([FWOAMUDE, &, TFERT
Remarks * 1, 2, 3 are shown the upper, middle, and lower part of entering side.
4, 5, 6 ” " ” of leaving side.
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Table 7 The final moisture contents
of test boards.

HIEALE
Point of $ Pz) .A$ C (P1){5EH D (Py)
measure- ‘T uc (P2) Truck C(P;)Truck D Py)
ment. !
% % %
1 a — — —
b 8.3 7.1 5.8
c 6.7 7.0 6.8
2 a — —
b 8.7 — -
¢ _ _ _
S a 6.8 6.3 6.2
b 7.0 5.4 7.5
c 8.4 6.9 6.3
| |
4 a — — —
b 7.4 — —
c — —
! |
5 — — —
b 7.3 5.7 6.8
c 7.3 5.4 6.8
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Résumé

Before the War most of the drying kilns in Japan were of the natural
ventilated type. This type was inadequate in that it was impossible to dry the
boards evenly and quickly.

After the end of the War, Sturtevant’s kiln, which is one of the external
blower type kiln, that is, the air in the kiln is forced to circulate artificially
through the duct, was built. This type of kiln eliminated the faults of the
natural ventilated kilng. The results of the boards dried in this kiln were so
excellent that this type of kiln has been built in many places.

But, even Sturtevant’s kiln has yet such faults as heat loss, pressure loss at
the ducts and at the delivery plate. In order to remove the above faults, we
have acdopted the internal fan type kiln. In fact, we have built this type of
kiln at Nagoya. After building this kiln, we have experimented twice with it.

(1) Structure of the internal fan type kiln.

Generally, the fans and the heaters are placed together in the internal fan
type kiln, but it does not matter whether they are placed attached to the ceiling
or beneath the floor. In this kiln, six disc fans of 247 diameter are attached
to the ceiling, and the heaters, which have 30 pipes (diameter of the pipe is
137), are placed beneath the floor, so, in that way we can work this kiln as
the natural ventilated type kiln, too. The inlet duct of fresh air and the chimneys
to let out the moist air are the same as in the case of the natural ventilated
kiln. The consiruction of this kiln is shown in Fig. 1.

(2) Prelimary test.

Before drying the boards, we measured the air velocities in the kiln by
means of the hot-wire anemometer made in our laboratory, and the progress of
raising the temperature by steaming by means of thermocouples. The state of
air circulation in the kiln without charge is shown in Fig. 4. The air velocities
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through the spaces between the boards piled by p;-method and P:-method are
shown in Table 1. The rising course of the temperature by steaming is shown
in Table 2.

(3) Drying test of green lumber.

We dried the flooring boards of green lumber, which were piled on the
trucks A (Asada: pi-method), B (Asada: P.) and C (Nara: P;). Our object
was to ascertained whether the drying progress is affected according to the
piling method. The drying progressions are shown in Fig. 7. One example of
the temperature distribution of truck B is shown in Fig. 8. The air velocities
through the spaces between the boards in piling on trucks A and B are shown
in Table 3. The final moisture contents of the test boards, which are placed
in the piling as shown in Fig. 9, are shown in Table 4. This table indicates
that the boards of trucks A and B dried evenly, but thoce on truck C did not
dry evenly. The piling method did not affect the drying process.

(4) Drying test of naturally seasoned lumber.

The drying progression of Asada flooring boards, which were seasoned
naturally for about two or three months, is shown in Fig. 12. The distribution
of the final moisture contents is shown in Table 7.

Observation:

(1) Piling method.

We could dry the boards in the case of piling them edge to edge as well as
in the cace of boarde spaced a little apart. So, it seems possible to dry more
boards by 5/14 times of the charge, when using the edge to edge piled method
as compared with the spaced piled method.

(2) Air velocity.

The air velocities through the spaces between boards must be faster than a
certain speed, though we can not say exactly how fast the speed must be to dry
all of the boards in the kiln evenly. The air velocity in the present experiment
was about 60 cm/s in the case of being piled closely edge to edge, and piled
apart. We reversed the direction of air current every one to three hours by
changing the revolution of the motor belted to a fan. From the results described
above, it is believed that all boards in a piling could be dried evenly. But,
there are some problems yet to be solved as regards the velocity of the air
current through the spaces between the bozrds in order to dry them evenly and
in the shortest time.

(3) Drying schedule.

The atmospheric state on the board surface in a kiln differed exceedingly
depending upon the type of kiln, that is, the surface conditions on the boards
in a naturally ventilated kiln generally are more moist for a certain moisture
content of boards than those in a forced ventilated kiln. The drying schedules
shown in some literature up to the present time deal with those adapted for a
naturally ventilated kiln only, so the drying schedules for the forced ventilated
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kiln, which can dry the boards faster than the naturally ventilated kiln, should
be moister than those of naturally ventilated kiln. This is a problem to be
solved in future, too.

(4) Problems on design.

The vents of the chimney of this kiln are set at a position near the floor,
and is most suitable for the naturally ventilated kiln, and are so designed as to
dry the boards continuously even if the motor should stop. But, such position
of vents seems to be not necessarly for the forced ventilated kiln only. So we
believe it is better to set another vent at the upper part of the chimney.
Moreover, the metal parts such as the fans, the bearings and the belt covers
are placed in the kiln, so they are in danger of rusting because of the high
temperature and humidity. Therefore, we think it is most necessary that these
metal parts be made of strong non-rusting metalic material so as to resist such
severe conditions as exist in the kiln.



