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Study on Water Movement During Drying Process
of Fast-growing Plantation Wood

Teng Tonglian Zhou Yongdong Meng Jingming Chen Shenglan Piao Chenhan
(Research Institute of Wood Industry, CAF, Beijing 100091)

Abstract Moisture content (MC) distribution and water movement of both green and air-dried boards
from fast-growing plantation wood along thickness direction during drying process were studied. In the
same time, influence of drying temperature on drying rate in both surface layer and core layer was
studied. Results showed that due to sawnlog’ s MC varied in both radial and longitudinal directions, initial
MC of testing boards was not the same. During drying, the MC distributions along the thickness
direction of all testing boards were gradually changed into parabola distributions with low MC in surface
layer and high in core layer. After equilibrium treatment, the MC in surface layer was almost equal to that
in core layer. Although drying temperature had different influence in different stages of drying, the
average drying rate increased with temperature rising. With same equilibrium moisture content (EMC),
rising temperature made drying rate in core layer change more obviously than that in surface layer.
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Tab. 1 Descriptions of testing specimens
(a) (em) (g/ em®) 2]
Populus tomentosa 26~ 30 30~40 0.432/11. 7 91. 1/19. 0
Pinus massoniana 16~18 18~ 30 0. 389/ 16. 8 146. 9/ 14. 3
Larix kaemp feri 46~ 49 30~ 38 0. 504/ 6. 0 54. 0/21. 6
Larix olgensis 46~ 49 30~ 38 0. 530/ 6. 2 52.8/20. 6
Pinus taeda 13~15 18~ 30 0. 422/ 22. 6 126. 9/12. 3
Pinus elliottii 12~ 14 16~ 25 0. 368/ 12. 3 126. 7/ 26. 3
Cunninghamia lanceolata 13~20 20~ 30 0. 291/ 15. 4 132. 9/28. 7
Robinia pseudoacacia 10~18 18~ 30 0.619/8 9 34747
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Fig.1 Drying courses and drying rate curves of ’ ’
Populus tomentosa wood at 3 drying temperatures ’ ’
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Fig.2 Drying courses in different layers of

Populus tomentosa wood
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Tab.2 Drying rates and drying defects of various species of wood at 3 drying temperatures
%) (Y%/h
1 2 3 4 1 2 3 4

O (h) ~ Wio Wso Wo-30 Wxn-10 ~ Wi Weo Weo~3 Wan-~10
100 94.43 2 53 225 1 2 0.8 711 12. 50 7. 52 3. 65 2. 62 245 3. 04 3. 38

80 149.60 11. 03 47.0 1 1 0 3. 19 11. 5 2. 72 0. 80 1. 18 2.26 1. 10 0. 74

60 107.97 2 .87 825 1 1 0 2. 71 5. 10 247 1. 08 1 1 1 1

100 140. 05 2 73 265 2 1 223 6. 68 21. 58 10. 90 1 57 0. 57 L 26 1 47 0. 70

80 157.39 4.47 420 2 1 1 43 10. 76 20. 42 9. 59 3. 42 0. 92 L 20 1 32 1 53

60 182 88 2 33 42 8 2 1 1. 40 11 68 17. 07 7. 28 2.23 1 1 1 1

100 133.70 2 03 145 3 2 0.85 11. 97 1768 11. 08 5. 86 248 211 2. 72 1. 83

80 177.55 9.70 39.0 2 1 0.90 606 14. 66 7. 30 111 1 25 175 1. 79 0. 35

60 13329 196 625 2 1 0.27 483 8 3 4. 08 3. 20 1 1 1 1

100 99.60 3. 17 26 5 2 1 0. 25 5 11 1571 12 87 1 20 0. 97 1 44 223 0. 60

80 123. 61 4.38 420 1 1 0 10. 12 17. 52 9. 22 4. 02 1 92 L 60 L6 2. 01

60 118 59 2 54 46 3 2 1 0 5. 28 10. 93 5 78 2. 00 1 1 1 1

100 10628 1.56 220 1 2 0. 73 7. 81 18 47 9 13 3. 36 3. 24 - - 1 52

80 4371 678 39.0 2 1 147  3.68 — - 213 1. 53 - - 0. 96

60 3319 311 545 2 1 0 2.41 - - 221 1 - - 1

100 46,03 213 30.5 3 2 123 257 - - 1. 62 1. 86 - - 1 74

80 3L 32 447 420 2 1 1 43 2. 26 - - 1 61 1 83 - - 173

60 2828 489 615 3 1 L 00 0 87 - - 0. 93 1 - - 1

100 44. 68 4.40 220 3 2 0. 65 3. 05 - - 1. 78 3. 46 - - 2. 74

80 3867 485 420 2 1 0.60 226 — - 1. 28 1. 55 - - 1. 97

60 8758 875 615 3 1 0. 27 1. 46 4. 63 1. 94 0. 65 1 - - 1

100 38 07 470 30.5 2 2 1 52 175 - - 1. 39 2. 92 - - 2. 90

80 5347 19.18 470 2 1 1L 57 - - 2. 00 - - - - -

60 37.42 599 855 2 1 1 47 0. 60 - - 0. 48 1 - - 1

60 C L. 100C 80C
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Tab.3 Drying rates in different layers of different drying specimens
Weo= W Wy~ Wy
% %)
(mm)
) () (W 1 2 3 4 5 1 2 3 4 5
25 1 9.0 9.68 84.0 1.9 107 078 — - 040 0.69 0.70 — - 2.50 057
25 2 7.4 428 710 1.8 104 073 — — 0.54 092 206 — - 251 0.2
50 3 48.7 16. 69 111. 5 0.61 048 0.25 0.23 022 023 021 — - - 277 —
50 4 45.7 7.79 166. 0 0.25 0.34 040 043 0.22 021 020 0.20 0 27 0. 81
25 1 149 801 77.0 178 241 3.36 — - L50 163 0.57 — - 0.53 263
25 2 R.2 329 740 L09 1.8 200 — - Lol 148 173 — - 0.55 058
25 1 28.5 6.65 80.0 - - - - - 039 028 028 — - 1 39
25 2 25.4 470 71.0 — — — — — 0.56 0.40 0.44 — - 127
50 3 35.8 596 111. 5 0.35 0.38 0.31 024 027 0.19 0.24 0.29 0.37 0 32 1.30 057
50 4 46.3 3.75 167. 0 041 0.49 0.38 0.31 029 0.33 0.38 0.50 0.62 0.67 141 0 49
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Fig. 3 MC distribution of P. tomentosa wood along ,
thickness direction during drying , ,
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