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On the evaporation-drying of rotary veneer. (I).
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Fig. 4 Relationship between log uand z
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Table 1. The relationship between 1/k-value and drying condition, Species and
thinkness of Veneer, birch wood (0.€64-—1.34mm), Lauan wood (1.16—1.52mm)

| thickness of | 40°C 60°C
Species ‘ 5 - So T e
| veneer (mm) | 40 % 60 % 40 9% | 609
l
0.64~0. 66 20.23 33.26 ! 11.71 19.58
birch wood | 0.98~1.06 32.20 58.26 19.66 34.44
1.30~1.34 42.86 88.39 22.22 38.84
1.16~1.19 31.99 64.45 21.66 34.78
1.26~1.28 36.58 68.00 23.64 38.10
lavan wood
1.40~1.43 41,02 70.92 24.01 58.10
1.49~1.52 |  49.51 70.98 { 29.48 59.02

Fig. 6 Relationship between 1/k and thickness of veneer.
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Table 3. The result of computation of the effective evaporating area A’/A and of the surface
evaporating resistance pressure p, in first stage of decreasing rate of drying.
Species : birch (rotary veneer), thickness : 0.66 mm, drying condition : 40°C, 40 9%, surface
evaporating coefficient : 3.5x10-3, evaporating surface area : 49.449cm?® moisture content of
limitation : 52.49%, (pPw—py)=29.63—23.74=5.88mmHg.

o | . ' i ' (Pw— 1
u?% Edw/A dt | A'/A l A } Dr——P(Q\ pr ‘ Pw—Dr ‘ ts ' H o ous
50 29.1 0.975 48.213 i 5.74 0.15 29.48 t 29.0 95.1 23.4
45 19.2 0.927 45.839 | 5.49 0.40 29.23 30.1 91.9 22.6
40 18.3 0.884 43,713 | 5,22 0.67 28.96 31.7 81.0 17.2
35 17.8 ! 0.85¢ 42,477 | 5,08 ' 0.81 28.82 33.0 76.4 15.3
30 16.7 ‘ 0.802 39.658 4.77 1.12 28.51 34.2 71.5 13.7
25 15.8 | 0.763 37.729 } 4.51 1.38 28.25 35.7 63.3 10.7
20 11.8 0.570 28.186 @ 3.37 2.62 27.11 37.0 57.6 9.8
15 7.3 0.352 17.406 | 2.08 3.81 25,82 38.1 51.9 8.3
Fig. 9 Relationship between A’/A and u
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@) it T D AR T B L M%ﬁmZ=Lk4n%%f5ﬁjﬁL e 1/k 13, X
T, YIS 2R T OB S <, HIE X OMINCHED THEEONTIE I 2 323580 H i
Do S ZAKDHEIMOHR L DEVED K F 1 S HHLC N T4 T4, 4. (Table 1, Fig. 6)

@ E RGN N D IR REL L ST k=3.5%1075, 7 v o T k=3.1x10-3
T, 77 BN X (Table 8). Lo 3: 5 25 F Wi O FMLC LN+ % i B> 5,
it s U Cin st od, %,

(5)  RCE T — B AR FA T, Ay ORI AT L ASKINiEE A 0 1L AT/ALL, Sk
WA I IR P B i o B s (Lable 3, Fig. 9). fdue, skormdis i 54
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IR DA TIOBEINOVBAEHG ATt 5 AFP DI LR T 5 L B2 b,
6) HH DM E () LNHaEE (2) OBIRE 2./2.=(s:/s))" TRT L, #-SHBUTIE nsl,
K77 o HECT n=2 2352 bid,

Résumé

Under the constant drying condition (temperature ; 40, 60°C, humidity ; 40, 60 %),
we experimented on the evaporation-drying of rotary veneer of birch-wood (Betula maxi-
mowicziana REGEL) and lauan wood (Shoréa sp.), of the thickness of test pieces less
than 1.5 mm. The test pieces of abouf 5x5cm (i. e. total evaporating surface area ; 50
cm?®) were coated with urea-formaldehyde resin to prevent the evaporation of water from
four side-faces and then soaked in water until completely saturated (moisture content ;
birch wood 90~120 Y%, lauan wood 150~180 9% ). The results were as follows ;

i) The three stages of drying constant rate (A), first (B) and second (C) stages of
decreasing rate of drying were obviously recognized in this experiment and the range of
the moisture content of (A) was from the initial moisture content to 45~539% and that of
(B) was from 45~53 9% to the moisture content which is 5~6 9 higher than equilibrium
one. (Fig. 1, 2, 3, 4, 7)

i1) Between the average moisture content and the drying time on the first stage of
decreasing rate of drying was recognized the exponential relationship (Fig. 3, 4) and
consequently the first formula indicated by R. KEYLWERTH (du/dt= —k-u) can be applied
to the results of our experiment (Fig. 5).

iili) As the results of the fact above mentioned, the drying time (z,) was given by the

following formula ;

z= —1/k lntll:,w

In this equation, coefficient 1/k ( Trocknungsbeiwert by R. KEYLWERTH) was exponentially

increasing with the thickness of veneer and its value was decreasing with sharp drying
condition (Table 1, Fig. 6).

iv) In the constant rate of drying, surface evaporating coefficient of birch wood was

k=3.5x19"* and that of lauan wood was k=3.1x10-* (Fig. 8). The cause of this difference

seems to be due probably to roughness of evaporating surface. At present we are studing

for tracing to its origin.
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v) The ratio of effective evaporating area (A’) to total surface area (A) A’/A was
parabolically decreasing in proportion to decreasing of moisture content at the first stage
of decreasing rate of drying (Table 3, Fig. 9). It seems to be due to increasing of wood-
water adhesion and of evaposating resistance according to the reduction of wood capillary.

vi) The relationship between thickness of veneer and the drying time was given by the
equation z,/z,=(s,/s;)". In our experimeut the value of n at birch wood equal to approxi-

mately 1 and at lauan wood approximately 2.
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