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Drying Tests of Plantatafion—GroWn Todomatsu
(Abies Sachalinensis Mast.) Wood (V)

— Drying of sawed squares with microwaves by controlling
the wood temperature — .

Satoshi SHIDA Muneaki CHIBA
Naoya  NARA

Sawed squares, 10.5 x 10.5 X 45cm, were dried from a green condition to an
18% moisture content under an atmospheric pressure by controlling the internal
‘temperature of the squares, and the dring rate, the drying-caused defects, the
moisture distribution in each square, and the power cost were examined in order
to determine the optimum temperature condition. The results of the experiments
are summarizad as follows: - )

(1)  There is practically no problem in applying therniocouples of a solid
packed type to measuring the internal temperature of the squares in the course of
the microwave irradiation below 100C.

(2) The average drying rate at a wood temperature of 60C was 0.49-0.82%.h.
This was 2.5-4.1 times higher than that in the conventional kiln:drying (60-70C).
(3) Thedrying time at a wood temperature of 60C was about one third of that
in the conventional kiln-drying, and in the microwave drying 23.5 to 27.7 hours

was needed to dry the squares from 31.6 to 20.4%. ’

(4) The moisture distribution in the cross-cut plane of a square showed a

pattern of “inner layer < outér layer " at a 10% moisture content level, but
this pattern did not always appear when the level of moisture content was over 20%.:

(5) The moisture content variance in a square was the smallest at a 20%
moisture content, but it became larger according as the final moisture content was
lower. On the other hand, in the conventional kiln-drying, the variance becomes
smaller as the final moisture content becomes lower. At a 20% moisture content
level, the variance was smaller in the microwave drying than in the conventional
kiln-drying. )

(6) More honeycombs were caused at a high wood temperature than at a low
one. In other words, honeycombs appeared in most of the squares dried at 140T,
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but very few at 60C.

(7) Surface checks were recognized to be fewer in the microwave drying than
in the conventional kiln-drying, and no relationships were found between the
wood temperature and the surface checks. Seasoning, or condit’ioniug, however,

~seemed to be necessary in the microwave drying, because surface checks tended to -
develop either immediately or a few hours after the squares were taken out of the
kiln. o

(8) Charring occurred in some squares dried at-140C as a result of uneven
microwave irradiation and uneven moisture content distribution. To prevent this,
the wood temperature should be controlled under 140T.

(9) The total amount of power consumptibn became larger according as the
drying time became longer. In other words, the lower the wood temperature was,
the more power was needed. That was because more power was consumed on the
other loads of the apparatus than for generating microwaves. '

(10) The power cost became lower as the wood temperature became higher.
When the wood temperature- was 100C, the power cost required to dry the
squares from a 50% moisture content to a 20% one was 10,000 to 13,000 yen
per cubic meters.

The following conclusion was reached with respect to the microwave drying of
sawed squares under an atmospheric pressure by controlling the wood temperature:
(1) the wood temperature suitable for this method of drying is considered to be
100C from a viewpoint of both power cost and drying-caused defects, gnd (2)
improvements should be made on the whole apparatus so as to reduce power con-
sumption. ‘
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