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Development of Kiln Drying Schedule of

Lesser-Known Species Imported from Solomen

Hee-Suk Jung, -Jae Hyeon Sim

SUMMARY

A study was conducted to determine the physical properties related to drying characteristics, the seasonal
air drying curves and the kiln drying schedule for taun lumber imported and utilized. This kiln drying schedule
was found by oven drying and developed by pilot testing of green lumber and partially air dried lumber. The
results of this study were as follows:

1. Average green specific gravity and standard deviation of heartwood Jumber were 0.60+0,03 and those of
sapwood lumber were 0.6410.02.

2. Radial shrinkage from green to air dry and from green to oven dry were 3.05 percent and 5.96 percent
respectively, and tangential shrinkage from green to air dry and to oven dry were 5.49 percent and 8.74 percent
respectively,

3. Drying time for 25mm thick green lumber (50 percent moisture content) air dried to 30 percent mois-
ture content were 14 days in springtime, 6 days in summertime, and 12 days in autumntime, whereas for 50mm
thick lumber in 36 days in springtime, 18 days in summertime, 38 days in autumntime,

4. Kiln drying schedules developed by cven drying were T8-B3 for Z5mm thick lumber and T5-B2 for
50mm thick lumber.

5. Kiln drying curves of green 25mm and SOmm thick lumber were similar to those of partially air dried
lumber from the level of 30 percent average moisture content. Green 25mm thick lumber (35.7 percent moisture
content) was dried to 9.3 percent moisture content in 101.5 hours and green SOmm thick lumber (65.6 percent
moisture content) was dried to 11.5 percent moisture content in 526 hours.

6. End checking for green 25mm thick lumber occured in 49.6 percent moisture content and reached
maximum amount in 27.6 percent moisture content and closed in 15.8 percent moisture content.

7. End checking for green 50mm thick lumber and partially air dried lumber developed and reached
maximum amount earlier then for 25mm thick lumber.

8. Final moisture content of surface layer for 50mm thick lumber was one half of that of core, and mois-
ture content equalized in the lumber after nine days of room conditioning.

9. Casehardening for SOmm thick fumber was slight and was conditioned after nine days of room stroage.

10. Drying defects, such as end checking and surface checking, were not observed and the quality of dry

jumber was first.
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Fig. 1. Air drying curve in spring.
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Shrinkage from green to air dry

Shrinkage from green to oven dry

Radial Tangential Radial Tangential
Mean Std. dev. Mean Std. dev. Mean Std. dev. Mean Std. dev.
3.05 0.43 5.49 0.58 5.96 0.49 8.74 0.78
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Table 3. Dry bulb temperature and wet bulb depression of kin-drying schedule
. 25mm-thick lumber SOmm-thick lumber
Moisture
C"E;e)“‘ . Drybub Wet bulb eqe | Drvbuld Wetbulb | oo
°’ | temperature (°C) | depression ("C) temperature ("C) depression (°C)
Green-35 | 55 3 15.6 50 2 18.1
35-30 55 4 14.0 50 3.3 15.9
30-25 60 6 11.4 55 4.5 13.3
25-20 65 11 8.5 60 8 9.8
2015 | 70 20 49 65 17 R
i5End | 80 28 3.3 75 j 28 Lo32
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Table 4. End check and surface check by current moisture content of green 2Smm-thick lumber
Mo;sture content (%
Type of check - %)
557 149.6 | 454 404 35,4 31.1 27.6 17.6 15.8 9.6
Percentage of .
End board checked! © 60 « 100 | 100 100 87 87 60 53 0]
check Amount of . I S
check - E, { E, E,~E,| E,~E;] E{~E;| E,~E, ~Esi E;~Eyl
Percentage of : : ) ‘
Surface board checked 0 0 0 0 0 0 47 0 0 0
check Amount of | N ; B ~ ] 8,~Ss i o -
check | i i ‘ g
Table 5. End check and surface check by current moisture content of partially air dried 25mm-thick lumber.
Moisture content (%)
Type of check - T e e
309 20.2 5 S 17.0 15.6 10 5
Percentage of .
End board checked 0 73 93 80 33 0
check : - S
Amount of check - E~E, E;~E, E,~E; | E,~E,4 -
Percentage of . N [
Surface board checked 0 0 33 0 0 0
check - - - T : “ T
Amount of check | - S1~S; - - —
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Table 6. End check and surface check by current moisture content of green S0mu-thick lumber

Type of check

Moisture content (%)

58.1 56.3

51.7 49.5

450

430 | 233 228

Percentage of

End board checked

check | Amount of

check

0 100

100 100

E,E,E,

100

E,E,E,

Surface
check

Percentage of
board checked

Amount of
check

100

E,

0 0

Table 7. End check and surface check by current moisture content of partially air dried S0mm-thick lumber.

Moisture content (%)

Type of check ‘ i ;
347 332 325 | 31.3 23.2 13.9 : 12.3
| ! i
Percentage of | o X !
. board checked | 0 80 80 80 80 60 0
End i
check Amount of check| E, E, | EsE, E,E;E,| E,E, -
Percentage of 0 0 0 | 40 40 40 0
Surface board checked i
check
Amount of check - - S| S, S, S, -
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Table 8. Moisture distribution and casehardening of kiln dried 50mm-thick lumber

&)
sledek

Final stage of kiln drying

After 9 days of room conditioning

N R‘lmsﬁ;é d1str1buuon Moisture distribution
Kind of lumber ; — Case- - Case-
Shell Intermediate Core hardening | Shell Intermediate Core | hardening
shell shell
Mean 9.2 12.2 174 29.7 12.7 12.5 14.3 33
Green ; Std
tumber -, = 0.7 2.1 54 4.0 0.5 1.4 24| 24
ev,
Partially | Mean 8.9 12.5 17.3 28.9 12.5 12.5 14.4 31
air dried Std. 5
lumber dev 0.8 1.7 | 34 1.9 0.4 1.2 1.8 1.5
: i 1 I
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