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The Characteristics of Vacuum Drying Heated
by Hot Plates for the Thinned Logs and Pillars
of Korean Pine™!

Hee-Suk Jung* - Nam-Ho Lee* - Jung-Hwan Park™

ABSTRACT

We investigated the characteristics of air- and vacuum-drying heated by hot plates for 8~ 14cm-
diameter logs or 6~12cm-thick pillars of Pinus koraiensis, And we evaluted the effects of longitudi-
nal kerf and vacuum drying heated by hot plates.

The vacuum drying times from green to 10.9~18.6% MC were 15 days. and these times were one-
fifth compared to the air-drying times.

The longitudinal kerfing had no significant effect on drying rates during both air-drying and vac-
uum drying. But drying defects such as surface checks and V-shaped cracks were effectively pre-
vented during air-drying and vacuum drying by longitudinal kerfing.

The vacuum drying was more advantageous than air-drving for preventing of surface checks. end
checks and V-shaped cracks. and especially. the vacuum dried pillars with longitudinal kerf were
almost free from drying defects.

In accelerated weathering conditions the resin did not exude for all specimens.

Keywords © Vacuum drying heated by hot plates. air drving. log. pillar. longitudinal kerfing. dry-
ing rates. surface check. V-shaped cracks. resin exudation
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Table 1. Shape and initial moisture content for air-drying \pemmens

. Shape
Specimens  Treatments Tnitial MC(%:)
Butt Dia.(cm) End Dia.(cm) Length(cm)

Log S CONT 102~ 99~ 84 84~ 79~ 65 180 132.0

LK 96~ 9.6~ 84 87~ 8.6~ 7.2 180 120.2

M CONT 11.8~114~10.6 10.6~105~ 9.5 180 112.7

LK 11.6~11.6~10.0 10.5~104~ 9.2 180 91.3

L CONT 144~143~12.1 13.5~12.8~10.6 180 114.1

LK 142132128 12.5-10.6~104 180 103.9

2FSLL. 6cm  CONT 129~10.7~ 9.5 98~ 94~ 72 180 101.9

LK 11.3~105~ 9.2 99~ 93~ 78 180 85.6

9cm  CONT 13.5~11.3~11.0 122~ 9.6~ 95 180 105.9

LK 13.5~127~11.7 11.5~11.5~10.2 180 95.2

12em CONT 18.6~179--152 142~14.1~132 180 95.3

LK 22.2~15.0~140 16.2~13.1~12.9 180 103.2

Note; 1. Maximum ~Mean~ Minimum, 2. CONT : Control, LK : Longitudinal Kerfing

Table 2. Shape and initial moisture content of the specimens for vacuum drying heated by hot plates.

Shape
Specimens Treatments — — Initial MC(%)
Butt Dia.(cm) End Dia.(cm) Length(cm)

2FSL 6cm CONT 11.0~10.7~10.5 10.1~ 9.3~ 89 180 88.2
LK 11.6~11.1~109 9.5~ 93~ 92 180 80.2

9cm CONT 14.8~13.3~125 11.0~10.8~10.7 180 73.0

LK 13.0~127~12.2 11.0~10.8~10.6 180 90.4

12cm CONT 17.5~16.8~16.0 13.9~13.5~13.0 180 63.5

LK 17.0~15.7~140 13.0~12.8~12.5 180 64.7

3FSL 6cm CONT 11.5~104~ 9.7 94~ 9.0~ 87 180 77.1
LK 11.0~ 97~ 175 104~ 88~ 65 180 76.1

9cm CONT 14.0~13.0~12.0 12.0~11.5~11.0 180 66.7

LK 13.2~11.2~10.1 11.0~10.1~ 9.0 180 735

12¢m CONT 156~142~128 14.1~13.0~119 180 73.6

LK 16.0~150~13.9 13.5~-12.8~12.0 180 67.2

Notes: 1. Maximum ~ Mean ~Minimum, 2. CONT : Control, LK : Longitudinal Kerfing.
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Fig. 1. Longitudinal kerf in log, 2FSL and 3FSL [ ¢ :log
radius}.

Hah

o

25 40cm9
©.

S AT oS @ HEE FHnLek

229 2e] 530cm x
g o2 kel

2.5cm 3719 #HFETE
SR &2AHUHL 2z} el ARAEAS Axsd
] A7t An|g Alda) 1EAE
2 214 A o] 50cmA 79 -
=3

&A1 E

e}t

gelo] 71 g%

e

T BETEER
85cm>\ o] 50

cm
| e 7]

B E A= e

}nq o]

A +10mmHg

712 7]
= MG

Dl



Table 3. Atmospheric conditions in Seoul during air-drying.

) Temperature ()
Air-drying Period

Avg. High Mean

Avg. Low Mean

RH (%) Air Velocity (m,~sec)

Avg. Low Mean Avg. High

May 8 toJuly 16in 1991 26404350 215341298 17304329 69.19+13.23 4956+ 1563 2411083 588=1.60
May 8to August 20in 1991 27.35+3.51 22.83+3.21 1895+3.67 73.01£13.13 35449+1644 232+092 575183

Note: =+ : Standard deviation.

180cm

40c¢m L 50cm | 12.5cm

Final MC Section
Resin Exudation Test Section

Fig. 2. Preparations of specimens for final moisture con-
tent and resin exudation.
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Table 4. Accelerated aging test cycle for resin exudation.

DBT WBT RH EMC
Cycle j
) () (%) (%)
ist 20 19.0 90 208
2nd 20 16.0 65 11.8
3rd 40 385 90 18.3

4th 40 34.0 65 11.0
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Table 5. Final moisture content, evaporating relative moisture content{ERMC) and drying times of control and spec-

imens with logitudinal kerf.

) Specimen Final MC (%) ERMC* Drying Times (day)

Drying Method —_—

(cm) CONT LK CONT LK CONT LK

Air-Drying Log S 17.0 17.0 0.87 0.86 69 69

M 18.8 19.1 0.83 0.79 69 69

L 16.1 15.9 0.36 0.85 104 104

2FSL (6) 18.7 16.0 0.82 0.81 69 69

9 18.7 19.2 0.82 0.80 69 69

(12) 17.8 14.6 0.81 0.86 104 104

Vacuum Drying  2FSL (6) 131 124 0.85 0.85 15 15

&) 16.4 15.6 0.78 0.83 15 15

(12) 16.8 16.1 0.74 0.75 15 15

3FSL (&) 12.5 10.9 0.84 0.86 15 15

(€] 154 16.0 0.77 0.78 15 15

(12) 18.6 18.6 0.75 0.72 15 15

Notes; * : (Initial MC- Final MC) / Initial MC, CONT : Control, LK : Longitudinal Kerfing.

- Log S(Control) ju
—&— Log S(LLK)
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—a&— Log L(LK)

Moisture Contents (%)
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Brying Times(Days)

Fig. 3. Air-drying curve for control logs and logs with
longitudinal kerf{LK].
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Fig. 4. Air-drying curve for control 2FSL and 2FSL
with longitudinal kert][LK].
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Table 6. Average number and average total length ot surfuce checks occurred in specimens after air-drying and vacu-

um drying heated by hot plates.

Drying Method Specimen Average Number*! Average Total Length™?
{em) CONT LK CONT LK
Air-Drying Log S 18.0 04 371.9 111
M 11.0 7.0 326.3 130.6
L 220 108 570.6 205.1
2FSL (6) 7.8 0.4 1723 9.1
[©)] 13.0 2.8 334.0 523
(12) 14.0 6.8 412.0 153.7
Vacuum Drying  2FSL (6) 3.0 0.7 49.6 1.3
()] 53 None 190.2 0.0
(12) 5.0 None 207.5 0.0
3FSL. (6) 27 None 36.1 0.0
()] 33 None 109.2 0.0
(12) 55 None 195.6 0.0

Notes; * Total number of surface checks,” Number of specimens, "

CONT : Control, LK : Longitudinal Kerfing.

Total length of surface checks ~"Number of specimens,

Table 7. Average number and average total length of end checks occurred in specimens after air-drying and vacuum

drying heated by hot plates.

Drying Method Spccirpen Average Number*! Average Total Length*?
(cm) CONT LK CONT LK

Air Drying Log S 08 None 20 0.0
M 2.0 1.6 4.7 26

L 2.2 38 6.5 9.8

2FSL 6) None None 0.0 0.0

(9 42 1.4 9.1 23

(12) 10.6 114 36.0 314

Vacuum Drying  2FSL (6) None None 0.0 0.0
(9) None None 0.0 0.0

(12) None 0.3 0.0 [.0

3FSL 6) 1.0 None 1.6 0.0

9 None None 0.0 0.0

(12) None None 0.0 0.0

Notes; " Total number of end checks,~'Number of specimens, "2 Total length of end checks - Number of specimens,

CONT : Control, LK : Longitudinal Kerfing.
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Table 8. Average number and average total length of V-shaped cracks occurred in specimens after air-drying and vac-
uum drying heated by hot plates.

Drying Method Specimen B Average Number*' Average Total Length*?
(cm) CONT LK CONT LK
Air -Drying Log S 22 None 6.2 0.0
M 22 1.2 6.9 2.1
L 32 1.8 10.2 5.6
2FSL 6) 1.0 None 30 0.0
" 2.8 0.6 6.3 0.1
(12) 3.0 1.2 11.3 0.3
Vacuum Drying  2FSL (9] 0.7 None 1.5 0.0
[C)} 1.3 None 4.1 0.0
(12) 1.0 None 5.2 0.0
3FSL (6) None None 0.0 0.0
9) 0.7 None 1.5 0.0
(12) 0.5 0.3 2.3 0.5

Notes ; *! Totol number of V-shaped cracks, Number of specimens, *2 Total length of V-shaped cracks,” Number of specimens,
CONT : Control, LK : Longitudinal Kerfing.

Table 9. Resin exudation of surface in accelerated aging test conditions.

. Specimen Accelerated Aging Test Cycle
Drying Method
(cm) 20, RH90% 20, RH65% 40°C, RH90% 40T, RH65%

Air-drying Log S CONT - - - -

LK - - _ R

M CONT - - - -

LK - - . -

L CONT - - - R

LK - - - -

2FSL (6) CONT - - - -

LK - - - R

(9) CONT - - - R

LK - - - R

(12) CONT - - - R

LK - - - -

Vacuum Drying 2FSL (&) CONT - - - -

LK - - - -

(€] CONT - - - -

LK - - - -

(12 CONT - - N B

LK - - - R

3FSL  (6) CONT - - - -

LK - - - -

(G CONT - - - -

LK - - - -

(12) CONT - R R :

LK - - - .
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