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Relationship between Softwood Lumber Thicknesses and Drying
Rate and Drying Time Factor in Vacuum-Press Drying"'
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ABSTRACT

Red pine (Pinus densiflora), white pine (Pinus koraiensis), larch (Larix leptolepis) and Western
hemlock (Tsuga heterophylla) lumber were vacuum-press dried under three drying schedules to
investigate current moisture contents (MC), drying rates and drying time factors related to five lumber
thicknesses of 3, 5, 7, 9 and 11cm, Current MC could be estimated by drying factors such as lumber
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thickness, initial MC and drying time. Average drying rate from 30% to 15% MC was the highest for
Western hemlock below fiber satuartion point, red pine, white pine and larch in the order of their
magnitude, Drying rate curvilinearly decreased as lumber thickness increased. Drying time factor

curvilinearly increased as lumber thickness increased.

Keywords: current moisture content, drying rate, drying time factor, vacuum-press drying, drying
schedule, lumber thickness, initial MC
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Table 1. Moderate drying schedules.

Lumber Moisture Drying
thickness content temperature

(cm) (%) ()
> 40 75

40~30 80

3and5 30~20 85
<20 90

> 40 73

4 40~30 78
30~20 83

<20 88

> 40 71

9 40~30 73
30~-20 83

<20 88

> 40 71

1 40~30 71
30~20 81

<20 86
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Table 2. Relationship between moisture content (M) and drying factors.

Species Regression equation R?
Red pine M=-0,162x+0,396y+0,3072+8,90%10xy-1 93 %102x2-7,63%10%yz+5.10£10“xyz-9.85 0,562
White pine M=6,19x+1,37y+0,9042-8, 77+102xy-9, 74%102xz -2. 134102y z+2.04 x103xy2-35.7 0.659
Larch M=-0,372x-0.492y-0,2462+3,62 %102 xy+4.94 %103 yz+8, 20%10°xyz+27.7 0.676
Western hemiock | M=-0,640x+0,152y+0.5362+7.04%10%xy-3.61%103yz-6. 2010 xyz-28, 4 0.860

x: lumber thickness (cm), y : initial MC (%), z: drying time (hr),
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Table 3. Initial and final moisture content and drying rates from 30% to 15% MC by lumber thick—
ness and drying schedule.

Lomb Mild schedule Moderate schedule Severe schedule

Species th;lcxquln:;s Initial ~ Final  Drying Initial  Final  Drying Initial  Final Drying
(cm) MC MC rate MC MC rate MC MC rate

(%) (%) (%/hr) (%) (%) (%/hr) (%) (%) (%/hr)
3 49.5 6.5 0,65 78.5 10.8 0,58 100.8 5.6 0.84
5 23.7 8.5 0.31 59.4 8.1 0.58 57.1 6.1 0,70
Ef:e 7 28.1 86 0.8 659 90 062 97.5 50 060
9 59.0 119 0.18 934 7.7 0,33 60.1 88 0.44
11 62.3 10,0 0.25 69.3 24,6 0,20 49.0 129 0.30
3 421 8.8 0.49 51.6 5.9 0.65 89.6 8.4 0.73
. 5 37.8 13,0 0.30 70.4 17.1 0.57 52.4 8.0 0,42
Xfl’;‘e 7 429 128 019 40 84 0.31 60.6 221 030
9 347 6.7 0.20 75.2 7.7 0.26 53,1 11.0 0.29
11 34.1 15.1 0.19 65.9 13.9 0,12 44,5 9.8 0.17
3 327 9.4 0.37 30.6 6.9 0.46 35.3 7.1 0.50
5 26.9 11.6 0.26 32.2 10.7 0.33 45.0 9.5 0.48
Larch 7 35.6 16,9 0.23 39.2 10.4 0.32 43 8 19.6 0.25
9 425 18.0 0.10 38.4 12,9 0,22 39.3 15.1 0,21
11 35.3 10,0 0.10 38.2 13.7 0,11 40.1 17.9 0,18
3 52.7 7.7 0.57 66.4 6.5 0.82 79.7 5.2 0.74
5 21,0 7.3 0.33 74.1 9.7 0.62 63.2 6.6 0.70
Western 7 34 82 044 £23 85 049 769 100 046

hemlock

9 58.1 11,7 0,18 56.5 11,0 0.36 70.9 10.5 0.38
11 28.0 123 0,19 31.6 15,9 0.16 56.1 8.3 0.25
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Fig. 1. Relationship between drying rate and lumber thickness.
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Fig. 2. Relationship between drying time and lumber thickness.
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Table 4. Drying time factorly) from 30% to 15% for various lumber thickness(x) in vacuum press

drying.
. Thickness (cm) Regression
Species 3 5 7 9 11 equation
Red pine 0.77 1.00 1.30 1.69 2,19 y=0,5203¢0 1308
White pine 0.72 1.00 1.39 1.93 2.70 y=0,4382€01651x
Larch 0.72 1.00 1.38 1.90 2.63 y=0, 44440 1616¢
Western hemlock 0.73 1.00 1.37 1.88 2,57 y=0.4552e01574¢
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