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Development of Kiln-Dry Schedules for
Pinus rigida x taeda and Liriodendron tulipifera

Kwan-Young Lee, Ho-Yang Kang*', Sung-Ho Jung
and Doo-Jin Jung*?

ABSTRACT

Pinus rigida X taeda and Liriodendron tulipifera have been planted in this country for about 20
years. They are known as a reladvely fast-grown and useful species. The physical properties such
as green moisture contents, specific gravities and dimensional shrinkages were examined with
natively grown timbers. The kiln-dry schedules were developed with 30mm thick boards by
using an oven-fast-drying method. In both species the green MC's of sapwoods were higher
than those of heartwoods, but their discrepancies were small. The green specific gravities of
Pinus rigida X taeda and Liriodendron tulipifera were 0.48 and 0.41~0.42, respectively. The
developed kiln-dry schedules were proven to minimize drying defects for the boards of 30mm
thickness and various width.

keywords : Pinus rigida X tacda, Liriodendron tulipifera, kiln-dry schedule, oven-fast-drying
method,
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Table 1. Dimensions of the fast-dried specimens at

100
Length Width Thickness
Species
(mm) (mm) (mm)
rigitaeda
. 380 210 30
pine
yellow
390 210 30
poplar
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Table 2. Green moisture contents, shrinkages and specific gravities based on green volume and oven-dry

weight of rigitaeda pine and yellow poplar specimens.

. Green MC Shrinkage(%)
Species S,
(%) Longitudinal Radial Tangential
heartwood ~ 93.7+54* 0.1+0.1 5.5+0.2 9.0+03 0.47940.004
rigitaeda pine
sapwood 104.9+8.2 02+0.1 45104 83+03 0476+0.004
heartwood 70.0+44 01+0.1 5.0+0.2 9.1+02  0406+0.003
yellow poplar
sapwood 9761438 0.1+0.1 4.5+0.2 87+03 0422+0.017
* sample standard deviaton
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Table 3. Estimated kiln-dry schedule for 30mm thick rigitaeda pine boards (T12-D7).

Drying MC Temperature (C)
steps (%) Dry-bulb Wet-bulb Wet-bulb
1 Green ~ 50 70 59 11
2 50 ~ 40 70 56 14
3 40 ~ 35 70 53 17
4 35 ~ 30 70 50 20
5 30 ~ 25 75 55 20
6 25 ~ 20 75 55 20
7 20 ~ 15 80 60 20
8 15 ~end 80 52 28
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Fig 1. A drying curve of rigitaeda pine boards with
30mm thickness and various width using a
drying schedule of T12 - D7.

3.22 Mgy

10T 28 FEAZAPAN A EE A2
Z7] vpaEle] Z &do] @o] Uelgoy Az
F 3cm Zolg WETE A S ZABIREY W
28gol ¥AHA gt grig g AT v
AN 2 @82 F= A4 904 Sy
o, 27| 1942 BAH A FAA

AP 1942 AR AU, WEEHo] 1
Holx ¢goug YREIAX 1A= BHHUL
o, 3P AZAZHL 5554 70|t HFE W&
o et N YAE AFLe] GG Ax2AF
< A &3t F49 Zo| Tl4 - D79 FFARA
AL 4L F AL

49 FHAZ2AES A3 AXE A4
T A3 548 10%0) =23l oF 4841710 A
R} (2¥92). &, Ax7 Ed T A 9E AHE
23 }EF vl e dHo] Ao, Wi
37 AL I en 4zt v F5o
AU ol & FAIF] £ FoIA7] W&ol et
¢ Ao BA A F£&& zo|7t & W g
do. A28 dAgeln g9 $A7 FLEA
et FH9 FRo] A ﬂo]%it}. ZEE R

A7 #n A Fo] $F L AT o =3
= o3 % vk
USDASIY B35 BPURY dzaiFE

(Boone et al.,, 1933)2 T11-D4 2 & A Fol|A] &
2 T14-D7 Bt} =3 A7 Fo|c}. USDA #F A
Z2AER ARIIEE Y= oA/ 2 YR
Ho AP glden %ty Yy F80] 3
pei=

Table 4. Kiln-dry schedule for 30mm thick yellow poplar boards (T14-D7).

Drying MC Temperature (C)
step (%) Dry-bulb Wet-bulb Wet-bulb depression
1 Green ~ 50 70 59 17
- 53
2 50 ~ 40 70 22
3 40 ~ 35 70 48
52 28
4 35 ~ 30 80
5 30 ~ 25 90 62 28
62 28
6 25 ~ 20 90 &7
7 20 ~ 15 95 67 28
8 15 ~ 95 11 28
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Fig 2. A drying curve of yellow poplar boards with
30mm thickness and various width using a
drying schedule of T14-D7.
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