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Renovation of Control System for Kiln-Drying

Atsushi NAKAJIMA, Hideaki TSUCHIHASHI, Akira KAWAHARA
Shouichi MINAMIDE, Hiroko UNJYO

We developed a control system for kiln-drying based on a computer-controlled automation system that
was developed over 20 years ago. We improved the previous system by adding a stepwise changing
drying schedule to the continuously changing type in a conventional system, making it possible for the
kind of wood to be chosen on a controller. This is a useful system for effective operation of kiln-drying
since the drying process can always be supervised via a remote monitor and be automatically controlled
according to the drying schedule.
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Fig. 1. Controler for operating
drying kiln of currently in use.
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Fig. 2. Moisture sensor consisting of a load cell.
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Table 1. Drying schedule for mizunara (Quercus
crispula) board.

TIE (BKE%) | EIKEE(C) | BREE(C)
Process(moisture content) | Dry bulb temp. | Wet bulb temp.

75~40 45.0 42.0
40~35 45.0 41.0
35~30 45.0 39.0
30~25 50.0 39.0
25~20 55.0 35.0
20~15 60.0 32.0
15~8 80.0 52.0
1254227 80.0 64.0
Equalizing
A TArA=2T 85.0 79.0
Conditioning

) WEEKETS%, £ ENYEKES%
Note) Initial MC: 75%, Final MC: 8%
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Fig. 3. Schematic diagram of the control system for operating Kiln-drying.
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Table 2. Initialization of drying conditions.
Hitg YFEE
A kind of tree Fraxinus mandshurica
ME
Thickness 10mm
PIECE =
Initial weight of sample lumber 1330g
Py =
| PEEkE 69. 8%
Initial moisture content
LS 7k 3=
T ENYEKE 10%
Final moisture content
A oa—LEHE RE
Type of drying schedule Standard
HlfEA & EHREeR
Changing type of temperature Continuously
IiE FERIEOH
Drying process Only main drying process
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Table 3. Drying schedule of continuously changing
type.

EE(@ | BKE® |#EHEECC)|BKEECC)| FRHEEZE(CC)
Weight MC DBT WBT AT.
1330 69.8 55.0 51.0 4.0
1329 69.7 55.0 51.0 4.0
1329 69.6 55.0 51.0 4.0
1328 69.5 55.0 51.0 4.0
1116 425 55.0 51.0 4.0
1116 424 55.0 51.0 4.0
1115 423 55.0 50.9 4.1
1114 422 55.0 50.9 4.1
1038 32.5 55.0 46.3 8.7
1037 324 55.1 46.3 8.8
1036 32.3 55.2 46.3 8.8
1036 32.2 55.3 46.4 8.9
922 17.7 72.6 45.0 276
921 17.6 72.7 449 27.8
921 175 72.8 448 28.0
920 17.4 73.0 45.0 28.0
883 12.7 79.7 51.7 28.0
882 12.6 79.8 51.8 28.0
881 125 80.0 52.0 28.0
881 124 80.0 52.0 28.0
864 10.3 80.0 52.0 28.0
863 10.2 80.0 52.0 28.0
863 10.1 80.0 52.0 28.0
862 10.0 80.0 52.0 28.0

MC:Moisture content, DBT:Dry bulb temperature,
WBT:Wet bulb temperature, A T:DBT-WBT
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Table 4. Initialization of drying conditions.
BE YFTE
A kind of tree Fraxinus mandshurica
ME
Thickness 80mm
MHES
Initial weight of sample lumber 3750g
B4k 2=
- MHEkE 84. 2%
Initial moisture content
A&k 2=
EAYEKE 10%
Final moisture content
AFTa—ILEH BE
Type of drying schedule Standard
HlEA & ATVITELE
Changing type of temperature Conventional type
T3 REBR AT
= VT4 A=Y A
Steaming*Main drying*
Drying process Equalizing= Conditioning*
Cooling
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Table 5. Dryiﬁg schedule of conventionalrtype. {m(ifﬁ%u T L OISR A R X BATCh
I (BKkE%) EIRGRE (°C) | IBEKRE (°C) _ < e
Processi(moisture content) | Dry bulb temp. | Wet bulb temp. & 7k¢ 10% i T O)EI:LJ;EH#FHI? i’ 7«] 27 H%E F'Eﬁ (ﬁ%”
R 65.0 65.0 1@5\:”‘%%%0 Thote,
Steaming ‘
84.2~50 55.0 51.0 FLSRICHIEKELMAEENRYEKEOLE R KT
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Fig. 6. The monitor display for the conventional-type drying process.
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