2433 20(4)x 25~32 2001
Mokchae Konghak 29(4). 25~32, 2001

3] FURsl AuslERe vfo|azgo|u-AF Ax"
% BB

Microwave-Vacuum Drying of Short Roundwoods and
Wood Turneries*

Ho-Yang Kang*?

2 o

BPGr|AZNA o2 Aol AR BT EFdE @ BURE A2 4 e vlojlazgs-A
F AZ7E Maslgnt. o) AxrlE 2A £9 1.5 kWek F3k 2,450 MHzQ vladEE 379 6002]El/2
AFHE 100 ke 2=4, 381 E3 Fo|7} 242} 580 mm, Zo]7} 1,360 mm<) cavity2 TAIHo Qlut &
AAZEEE I EE FANZEG FAAI7EY v & gt 2AHZE Hol ), Axv]e HeS AHs)
7] 913 2H 12.5~25 cm, Zo| 25~50 cm®] &|7|thavy, SAMUE, o RRUE BURE AxEY
o}, AzAd ke dxddol gl ov vwF s on ug FE Al Az & Ak ® 22y
o BEAUR A2 € 7S AEES #3458 4%7A Aol A2 ¢ AT FUFEZold u
E vlola20-13F ARy £EE 2ARURE o] &3td] u|w3lych

ABSTRACT

A microwave vacuum (MW/V) dryer was developed for drying short roundwoods, from which
woodcraft souvenirs in Korean market are mostly made, and which were hardly dried without defects in
a conventional kiln. It consisted of three 15 kW magnetrons of 2450 MHz, a vacuum pump, a load cell of
100 kg and a cavity of 580x580x1360 mm’. A computer program was developed to switch on or off the
magnetrons according to drying schedules, those were based on microwave injection time or the average
of wood temperatures. To evaluate the new MW/V dryer the roundwood specimens of rigida pine, poplar
and birch were dried. Their log diameters and lengths ranged from 125 to 25 cm and from 25 to 50 cm,
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respectively. In spite of the presence of minor drying defects, the MW /V drying is found to be an effective
method for drying short roundwoods. Wooden turneries made of red alder and ash logs were also MW /V
dried from green to 4%MC without any degradation. The rates of the MW /V drying were examined for

three different lengths of poplar logs.
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Fig. 1. A photograph of the microwave vacuum
dryer used for this study.
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Fig. 2. Diagram of the microwave vacuum
dryer and monitoring system.

T

2.3 HEZAAHE T2

SEF A7k F HA Ax2AE AFEHTIEO
#g AEHHFig. 3). REXAEL AR F B
ALEE gx 3 dASA AT F UAEF vl
HEE ZAAHE 2AESE BHE Aoy, A2
AZL vt EE ZAM N AAA TS A2
o wat wlg A 2 Aot AlREAES FY
of &jaf Fd=Act.

=
=

2] 71 AW (Pinus rigida)$t AWMU Popu-
lus tomentiglandulosa)s F|sta AAA, =
ZW}5(Betula platyphylla var. japonica)v &9
81 FUAEY(FHEE 2A)9 2FAAA EA
3 FUSFE FAEEZ ARgEHch #ritay
o] FuAAL ¢ 25 cm, SAMAAEE 20~25
cm, AHEEE 21 em&Ath

2.5 SAIAEH HE

7| aE SURE 2o 45 emE e 3749
FAANEAE BENY. W3] ) AgEE ¥, £
T2AE 13, NR2AE 23] AZIHYG. 7 2A
£ Table 17} 2tk LEAASFE AHES A=
3 e AZ2AINE B At2AEE FAet
et
- eAANUEE A 20 cm, 20 50 cm BV 1A

E 3575

Temparature schedule

Fig. 3. Flow charts of the temperature and
time schedules for MW/V drying.
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Table 1. MW Drying schedules used for drying 45cm long rigida pine logs.

Drying schedules Steps 1 2 3 4 5 6 7 Total
Temperature () 40 50 60 65 70 75 80
Temperature schedule
Duration (hr) 05 05 9.0 50 50 50 50 30
. on/off time 41 2/8 3/7 4/6
Duration (hr) 20 180 100 100 40
Time schedule
I on/off time 4/1  2/8 41 28 4/6
Duration (hr) 20 180 05 23 7.0 208
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Table 2. MW/V drying schedules for ash and
alder turneries.

. Moisture
' Drying schedule content (%)
Species Temperature Drying time

Steps ) (hr) Initial Final
1 60 6

Ash 2 80 16 400 40
Total 22
1 60 18
2 65 13

Alder 3 70 8 435 66
Total 3%
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Fig. 4. Moisture content and wood tempera-
ture curves of a 45 cm long rigida
pine log dried in a MW/V dryer.
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Fig. 5. Plots of Magnetron Operation Time
vs. drying time for MW/V drying
roundwoods and wood turneries.
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Fig. 6. MW/V drying curves of poplar logs
with three different lengths.
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