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Table I Number and volume of wood drying kilns attached to saw mills.
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G| s R W EE(E R | TH | ER(E R ERO|FR| Ty

i B | 873 24207 1 27.7 | 423 11074 1 26.2 | 174 3510 | 1470 38791 | 26.4

b W | 148 2162 114.8 62 1300 § 21.0 13 285 221 3747 1 17.0

& | W b 187 2546 1 13.6 | 77 1126 | 14.6 13 110 277 3783 | 13.7
At kgl 25 410 | 16.4 23 363 1 15.8 10 77 58 850 | 14.7

B B b 121 3519 | 29.1 30 1267 | 42.2 58 1762 209 6548 | 31.3

L iir 66 5990 190.8| 72 17771247 ) 22 429 160 8196 | 51.2

i 0 64 4046 1 63.2 | 46 1922 1 41.8 7 128 117 6095 | 52.1

B = 69 2640 37.8 | 44 1902 | 43.2 13 158 126 4670 | 37.1
1 [ 50 657 | 13.1 15 3121 20.8 12 158 77 1127 1 14.6

I M 145 2266 | 15.6 | 54 1105 | 20.5 ] 26 403 225 3774 1 16.8

1@ fig 33 514 | 15.6 5 82 |16.4 - - 38 596 | 15.7

" 1 " - - - 1 81 8.0 - - 1 8§ 8.0
& et - - ~ 1 2] 2.0 1 1 2 3] 1.5

il N 16 176 | 11.0 14 203 | 14.5 15 33 3941 11.9

PN 53 11 190 1 17.3 7 108 | 15.4 - - 18 298 1 16.6

" [ Wi 56 801 14.3 14 398 | 28.4 12 261 82 1460 | 17.8
R & 19 347 1 18.3 12 304 25.3 10 126 41 777 119.0

il # 10 238 123.8 - - - - - 10 238 123.8
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Table 2 Volume of dried lumber production.
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B ok # 4 # R
e & B

Cok | A ¥ | 2ol | B | Ky | Ky | 2ol | S st | 2ol
& [ | 141272 | 82270 | 193778 | 417320 | 85080 | 172749 | 269782 | 527610 | 944931 | 278131 | 666800
&t ow - 81| 70736 70817 | 14655| 7146 15654 | 37455 | 108272 | 44323 | 63949
o} 4t 1189 | 11746 | 50130 | 63065 7198 | 12079 | 28486 | 47763 | 110828 | 21000 | 89828
it e 142 906 | 2727 | 37751 2049 935 | 9880 | 12864 | 16639 | 3722| 12917
B 5ol 4551 4849 | 20424 | 29824 | 15012 | 37604 | 26591 | 79207 | 109031 | 37157 | 71874
H #E | 19671 9754 | 9314 | 37739 | 2650 | 16930 | 37256 | 56836 | 95575 | 25430 | 70145
Bli #% | 22452 | 19360 | 4215 | 46027 | 19162 | 34459 | 48427 | 102048 | 148075 | 76834 | 71241
e | 26777 | 5555 8046 | 40378 | 12438 | 20096 | 44536 | 77070 | 117448 | 42624 | 74827
7 Bl 7191 2805| 1212 11208 5009 | 23390 | 12343 | 40742 | 50950 | 4010 | 47940
N M| 59299 | 27214 | 26974 | 113487 | 6907 | 20110 | 46609 | 73626 | 187113 | 23031 | 164082
i} Ji 20 80 156 256 150 | 3814} 20464 | 24428 | 24684 1550 | 23134
% " 190 75 - 265 10 - 5 15 280 220 60
& i 30 - 30 60 - 240 - 240 300 - 300
fig <] 11855 | 2669 8211 15345 59 1090 19851 3134 | 18479 5850 | 12629
N 731 3662 570 200 | 4432 | 6002 | 5268 834 | 12104 | 16536 | 10542 | 5994
H IéF | 35065 | 19906 | 22037 | 77008 336 1000 | 18106 | 19442 | 96450 525 | 95925
BOR B 8461 3709 | 3720} 15890 350 7520 | 2935, 10805 | 26695 2905 | 23790
i e 16 205 10 231 - 1178 | 2280 | 3458 | 3689 | 1439 2250
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Table 3 Index of dried lumber production.

st R o #E Ao Bl R b ek o [
gog

& & Eafeg) P ¥ i) ot Epgs Bl A
£ 3] 3.3 3.2 3.4 29.4 70.6 24.4 2.0
b # E 4.4 3.6 7.6 40.9 59.1 28.9 2.4
W it 2.7 2.6 3.0 18.9 81.1 29.3 2.4
4t i 0.8 1.1 0.7 22.4 77.6 19.6 1.6
BY B Bl 3.3 2.1 4.1 34.1 65.9 16.7 1.4
B pirs 2.4 2.4 2.3 26.6 73.4 11.7 1.0
i e 4.5 6.0 4.0 51.9 48.1 24.3 2.0
e E5) 3.9 4.0 3.8 36.3 63.7 25.1 2.1
i 2.1 1.2 2.7 7.7 92.3 46.1 3.8
Ju A 5.0 4.8 5.4 12.3 87.7 49.6 4.1
1 ] 2.9 0.1 4.3 6.3 93.7 41.4 3.5
% i) 0.2 0.4 0.0 78.6 21.4 35.0 2.9
& 1§ 0.3 0.1 0.5 0.0 100.0 100.0 8.3
HE PN 3.2 3.2 3.3 31.7 68.3 46.9 3.9
K 5 2.1 0.9 4.6 63.8 36.2 55.5 4.6
S I 13.6 12.3 22.9 0.5 99.5 66.1 5.5
EOR B 5.3 4.7 6.7 10.9 89.1 34.4 2.9
i 8 15.7 5.8 19.2 39.0 61.0 15.5 1.3
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5DEERERCERRERNTH S, BENRBRACHLE L, NI ER> b0
M%<, RERILIEMM, 70— v 7H, BEMEEIR (5 39) SOIZRCHvs R
TwbDx L, ERRERE, RERTENOREE T CIZERT 5 6 O CHEHHLE
B ATTEAMOERCENTE Y, MESFECERLTWS,

UiedSo T, BRI LG OFRE ORICIZR 40 % 5 0 BERBE1H 5,
T b B O TR ERRERER 26T 51%) THRLE L, DL THEKNE
BIAM17TTH (33%), % OMOERENI3TY (26%) OETH S, Zih o OBEIHNICHEEAR
0D FRIER & 4 5 L RERESER CRBERMPT3% TR LL <, DO TRESEH

F4 GERRIRE O X RS O FR b OFERY
Table 4 Correlation between utilization drying method.

RS i WO REHEBEM | SRV B g B M| 2ottold
T 3 g 51 16 17 35 14
R 17 4 12 9 7
% 15 9 B 98 3 26 11 7 19 4

O Al 13 2 5 9 6
% B 100.0 31.4 33.3 68.6 27.5
HiE f =K 100.0 23.5 70.5 52.9 41.2
I 156 W B 1 R 100.0 42,3 26.9 73.1 15.4
o 100.0 23.1 38.5 69.2 46.2
| 5 # 100.0 100.0 100.0 100.0 100.0
#woa = 33.3 25.0 70.6 25.7 50.0
% | 5 B 51.0 68.8 41.2 54,3 28.6
o0 i 25,5 18.8 29.4 25.7 42.9

R AR T v — PRI L B,

B 1) USRS THORIEL T 2 EIMOMEIIC X 5 TiT o 72, R - RHEOH 2
HBERIRL T 5 & 25555 1Akt ie LEs,

2) WEIEAM OFRIZIIOBRENS 30 TEHIRLTE 5, ITRERD 4 DI0EHL

. (RENH, BEAM -RELEMH, BEMEER, 7o-Yr2) -l
MR, GERENEM, JEREHBEN, %A, —RENENE, —RiEh -
A, (HERH, Tofl) —zofb,

3) BBEE O OBAEOST LR E EE S,
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MD42% Th 575, BN CERMBMOT1% 0355 T, BERMO3%1HNT
WAEDTHS

i, THEORED REREERN NS, BERENOHBKE LWL I BN DH
5 (£5)., Tiabb, EFETCRTEL LI 2~5EMABENBRTRLL LN, (KR
BRiESER T 1~ 2 BHD31%, S5 1EMARBD12%2ME < D LT, BRE
BCI0EAL E224% % HEH T b L, A BRREEE TIR10~19A (46%)

5 R T O R U AR

Table 5 Annual sale and employees of saw mills with drying kiln.

- N T ] B (I HE D4 o G0
B B s E AR ERRER |2 o B %A R BERER 2 o
#® % 45 14 24 11 100.0 100.0 100.0 100.0
101 M sk 4 - 3 1 8.9 - 12.5 9.1
Wl1~28EH 15 3 8 5 33.3 21.4 33.3 45.5
HWl2~5EH 18 6 9 3 40.8 42.9 37.5 27.3
B 5 ~10f8H 3 1 3 - 6.7 7.1 12.5 -
W0EMEE 5 4 1 2 1.1 28.6 4.2 18.2
e % 49 17 25 13 100.0 100.0 100.0 100.0
#19 ANLLF 10 - 7 2 20.4 - 28.0 15.4
Bi10 ~ 19 A 23 6 12 7 46.9 25.3 48.0 53.9
H120 ~ 49 A 11 7 4 2 22 .4 41.2 16.0 15.4
BLIS0 A BL R 5 4 2 2 10.2 23.5 8.0 15.4
g AR EIC,
1) TS5 oEERIHTRE ﬁzu:m
2) Pl o HHHO SRR A EHREEL CHw i L 2 28H 500, EUEORHMEBE LES Z 5,
#6 ALEZRHES OB G b E R it
Table 6 Volume of drying kiln and annual volume of dried lumber.
x . T % # (I8 i B (%)
X 43
oA R EERER ) 2 oo MR B R ) iRk ¢ o
iz | % " 51 17 26 13 100.0 100.0 100.0 100.0
B0 m R 18 4 11 3 35.3 23.5 42.3 23.1
(10 ~ 20 ot 12 5 6 2 23.5 29.4 23.1 15.4
D120 ~ 50 mt 13 5 6 5 25.5 29.4 23.1 38.5
%50 ot A L 5 3 3 2 9.8 17.6 11.5 15.4
i A 3 - - 3 5.9 - - 23.1
B # 51 17 26 13 100.0 100.0 100.0 100.0
B 200 o K W 14 2 10 2 27.5 11.8 38.5 15.4
§Z | 200 ~ 500m* 10 4 5 1 19.6 23.6 19.2 7.7
| 500 ~1000m® 8 2 5 2 15.7 11.8 19.2 15.4
#4 | 1000 oY LA | 16 9 6 7 31.4 52.9 23.1 53.8
R iz} 3 - - 3 5.9 - - 23.1

eI VN
B e B R A HEERE L Cu b L 2 AXH B0, HBEOEHNRECE LES ZEhH B,
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QAT (27%) T13%% & 278, LN Ci320~49A (41%) &50ALLE (24
%) TE5%%EEDT NS,

ZO &Y R EERER X ARBOMEREREOFERCEMEEMFIC BT AL
2 (FE—6), ERBENER CRZERARIOMARN242% % 5o 298, BENEH TR
URITBE 2, —F, S0mAEE IR DI EOEE TR IR LEARDHHY «
— ME L o T3, &5, INEEMEEREMITA S & BRI TIR1000m Bl L
P353% & fix b s, (RIRRERIEE TR 200mPRIEA39% & § 5 % <, 1000m* A 11323%
EERBEWS L3 IR U CEREER R E &, RIERESEENIINETH B,

3.3, BERAMOEESBE

KMok, OFRARERICE 5 KA, QMBS 5 RKBRZE, OB
DNILERD 3 D OB/MNH Y, ka2 X - OER L EEHORER LD
EBIEHASDED ZENBETH L L ANT WA, FAREERT L b EHORA
BRI OB THETLTWATHEZWEREZ TV (7)),

P TALHBOMEE U CRREBEET O] E5DRD20TASLE, [Likn]#
b %< T39%, DWTIHORIIZ & 51 D29%, [HFETIT 20I1316%ICEE 2\,
DF D, AELOFTCHEORAKER LT O HOWRR] & [—EDEGKRICE S &

7 B ORBEELRO FHERG
Table 7 Saw mills using air seasonig.
I ] () 4 1714 o %)
® ” PPN VSIS N RS B g I
ANTHEED | 2 b4 51 17 26 13} 100.0| 100.0| 100.0} 100.0
BiEEL [ L & v 20 3 13 3 39.3 17.6 50.0 23.1
TRIREERE | MBIz & 5 15 7 7 4 29.4 41.2 26.9 30.8
1T 5 4 —EDEKREE TLT 8 5 3 3 15.7 29.4 11.5 23.1
B % Ol 8 2 3 3 15.7 11.8 11.5 23.1
KRG | 48 P34 51 17 13 13} 100.0| 100.0) 100.0} 100.0
EISKE | Lo Tuhn 16 4 10 3 31.4 23.5 38.5 23.1
BHD T | BHTHS 15 10 3 7 29.4 58.8 11.5 53.8
% in RIRBERRE L s 20 3 13 3 39.2 17.7 50.0 23.1
% # 31 14 10 101 100.0 7 100.0| 100.0 100.0
RIRGEHED | 20 % K W 3 1 - 2 9.7 7.1 - 20.0
EEEARE |20 ~ 30 % 4 4 1 -l 12,9 286 7.7 -
WA %% 30 ~ 40 % 7 5 4 22.6 35.7 15.4 40.0
40 % kL E 2 - - 2 6.4 - - 20.0
N e 15 4 10 2 48.4 28.6 76.9 20.0
¥R TR,
H1) AL UCORREERD (U] O [Z0MEE ] 0550 1 D [REEEY 2R ANRT
Wb,
2)  [RIREZERD HIE KB % » | OBBIE, RBEBRERTHOBHTH S,
3) Big o PO Z R L Tw b L 2 AMD B0, HEEOESHSRE Y LES 2 L

Hb,
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TT] 2B THHEBRBEE RO THSE, ZDES RERBRIICATHIELEAY
%b%&wﬁ JERANIC A % L ERRRESER T TURw] M50%EEH TwB0Ix

, AR C THORIIC & 5 ] 2341%, [—EOEKEIZR 2 ETHLT] 2320% &
Wmm®%?ﬁvfw OBTO%%EEHD TS

(ﬂwF%%%@@E%@K@%&&Tm%ﬂﬂ&%vm&F%wfméjm%%?M%
KD TR W] D31% % TE-Twa, BT [HhO T3 | THOREHHERE (36
%)@ﬁmkﬁﬁ(ﬂy);a% EFARE WA, EHANC A2 L BEREH TR TR T

% ] 53599% % 5 % D LU CIERRERERER T3 (ko Tuin] 2350% % 50

amoivh,E%a&«@ﬁ@%ﬁf&%k%&@W¢ibfw DTHH, BB,

DYEDERFIZ DO TN E 72 13 IEEIE248% & EEIMIC % <, &KkEREERT 2
awvﬁﬁm@w TR ARR RS N CIRRIHENTIRICEL, SR>V TRIFEE
AFEHRIShTHZuwE 2 Bbnsg, L2 AH, BEREN TS /KEEIN~0BEE
KO TWE bDMBB /L H L, DVTEKREAN~30%D29%TH YD, FEHEIL29%
WeElE->Tn 5,

IO & S I EREEER & RIRBERER & TR OFTREEERIC T BELD FH AT I
72D BHRE G AES D 203, FHUBSHRBATERC DLW ITLAHLNDE (38),

%9, TALERO BHEESKRERD THWE D] THEH, 13%08 ROTWE], 14%
D IMOBEICES ] LEELTBD, AELDETTOEKRELRD T EDH81%I2
ET L, Bk MQﬁwmgn&w ANTHEE I By TR A= R iz
AEDTIERELEND GEREFFHIZOWNTERET> T3 ’kﬁ%m%@?%%

LA, TiEBEENEBEEKBIZOWTAS LRRIE—ET 5, KEREn Tl
GIKFRI5 %KM HI59%, 15~20% 55299 & 20943 0 & KK «_88%73>ﬁetij LT3 0

#8 ALEGEOHEEKE
Table 8 Finish moisture content of artificial drying.

T Woom k(%)
[Z ﬁ} i AR i

o | mast | BB co | o a0 mek | BgR | 2o

AT | 88 # ol 17 26 13| 100.0 | 100.0| 100.0 |} 100.0
EfEEAE | E e Tuin 5 1 3 1 9.8 5.9 11.5 v
EROTH | ROTWLS 37 13 21 8| 72.5| 76.5| 80.8] 61.5
Bin oMz L5 7 2 3 13.7 17.6 7.7, 23.1
o fb 2 - 2 3.9 - - 15.4

b # 51 17 26 13| 100.0| 100.0| 100.0| 100.0

NTHeBR | 15 % KR W 19 10 10 5| 37.3| 58.8} 38.5| 38.5
15 ~ 20 % 10 5 4 2 19.6 | 29.4 15.4 15.4

EE KRR 120 ~ 25 % 6 - 3 3 11.8 - 11,5} 23.1
25 ~ 30 % 5 1 4 - 9.8 59| 16.4 -

AT 96 10 30 ~ 40 % 3 - 2 1 5.9 - 7.7 T
10 % Bk N Y e S - -

T L] 8 1 3 2 15.7 59 11.5 15.4

L pTERIE L,

SR o L HEO R A I L TR L A 8b 51w, BETFOEHRIELES I L H 5,
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LT, ERRIEEE TIRI5%RMH39% L b Z 0 b O D25~30%4315%, 40% LA 123
8%, *DOMTHMNI2% % LIEWHEIISL T Y, BEGKEONMENEEL L
DTH5,

AT, ANTHEEE 3w ZAMOEKE:2 BHECE»E 2 b1 Clddv, FHoERRER
BRI TIZIS BT OS/KREFEET B I LRI EALRIRETH YD, £l 25
SR THo THRATIBUTOEKELER T2 I3 ELOTHETHE, ZDLD
RHEHTRIEIRI H 51 b b & TEHEEARER 2O X 5 o RHREE LK B { T
MrdruEnd Zeid, EESARRBEELTHTY, BHECAMEZRTHES LR
KM OEGKEEZZINERELTHEL CTOBAMREEL H 2 LD 2 THD, D&V, Hikk
MERERE T TR LR D EREEBREREL T0EL D TH, BECHHAT S &
30~40%bH 2 LS T ENHEIICERI DBIRBICHL LI THS, LrbZ
DO &3 REARBREREIC BT EVEETH 3, BERNFECBLTHEIVES
TETHY, WRAMORERIT WS HAroAaTELDTRELRMBELEbRTNIER
572V,

BB, RO TATHEBROMBEHBR GHREROEEREATEI S, TAL
EEMEDREHERD 2 BB 5~ 9 HS51% TR b % <, Lo bR (63%), RiREE (54
%) EHIBEAFRIUTHS, Lnl, ZhiIZDLTHLOE, BEREN T4 BUT
DURTH Y, ERBERIEN TIRI0~19B027% TH B, Lich->T, BikE LTIk
AR RS 0 A2 <, BERERE SR WEAC D D, RRERR O AP
R b AR T 3 ~ 4 [E12365%, (RIRRIEER T 1 ~ 2 EA42% & T hE ik
b&,

9 ALIMROBTH B & ERigo A PEER

Table 9 Needed days for drying lumber and rotation of drying kiln per one month.

T8 B (TH) W (%)
S 7 o Ton TE Bl o T w e BB 2o
i %{ ?.’g;&i\a {gﬁ‘(i@iﬁ D lﬁ! # !fiﬁ ./—.’?:S’ki\‘ l%?@ﬁ O Iﬂl
FoS ¥ 51 17 26 131 100.0 100.0 7 100.0| 100.0
ATHeED | 4 H BT 9 4 4 5 17.6 23.5 15.4 38.5
HIMEANFR 05 ~ 9 H 26 9 14 5 51.0 52.9 53.8 38.5
MH#EE 110 ~ 19 H 8 1 7 1 15.7 5.9 26.9
H 20 B Bk 1 - - 1 2.0 - -
ES 1 7 3 1 1 13.7 17.7 3.9
w B 51 17 26 131 100.0 7 106.0| 100.0| 100.0
WELEA L~ 2 1] 14 - 11 2 27.5 - 42.3 15.4
SEEEER L3~ 4 [H] 22 11 9 6 43.1 64.7 34.6 46,1
G5 5 ~ 6 [&] 8 4 1 15.7 29.4 15.4
7 |53 Y R ok 5 1 2 3 9.8 5.9 7.7 23.1
N HH 2 - - 2 3.9 - - 15.4

PR AR L,
s 7 AURO MR B L T3 & 2 505 5 20, IREO AR AIHE EES 2 b2,



28

3.4, KMEZBRIOX b

KPR EHED 2 ETORRKOBEEREHRIA N OMBETH 2, EHFOMBITERI
koTERT2EREORVL, RICEFALTHEBRIA M E2E LRI IEETIREYL, &
W D IRBRCEARM O EE DR EBOHFHERNLER SN THIDTH S, #2 T,
BT A N DSERAE Y OMIOKEEIZH Y, FREBI&E T3 HEEMDLH 25 85 12 E10I
LoTHTHELS,

210 A ORMER L, KUK S R EEED 2 b
Table 10 Artificial drying cost of standard method and most efficient method.

I % B (I oo (%)
IX ﬁ f S dt ety {E‘E (&atl &by 3 S b et {& {'uﬁl,l

& " 51 17 26 131 100.0 | 100.0| 100.0| 100.0

4 T M K W 5 - 5 - 9.8 - 19.2 -

Bk 4 ~ 6 F M 7 2 5 - 13.7 11.8 19.2 -
Moo 1 6 ~ 10 T M 11 7 5 5 21.6 41.2 19.2 38.5
Ak 10 ~ 15 F M 6 - 4 1 11.8 - 15.4 7.7
15 F M 2k 2 1 - 1 3.9 5.9 - 7.7

T~ G 20 7 7 6 39.2 41.2 26.9 46.2

i B 51 17 26 13| 100.0} 100.0{ 100.0 100.0

WSHEE | 4 F M ok W 6 “ 6 -1 118 - 23.1 -
gL 4 ~ 6 F M 12 7 6 4 23.5 41.2 23.1 30.8
LEDWER 6 ~ 10 T M 5 2 4 1 8.8 11.8 15.4 7.7
a4 b 10~ 15 F M 5 1 2 1 9.8 5.9 7.7 7.7
15 F M M Lk 1 - - 1 2.0 - - 7.7

xR ] 22 7 8 6 43.1 41.2 30.8 46.2

B AR L,
VE LV o o O R R L T A L 2 AN A0, HEBOSHSREE FEL L ah b,

KD 1m0 OANLHEED A Mg 8 ~10FM & FFulaiz 4 FHEMZ 7 A » 515F ML
L7 I AZTIRGHRICAHL T a0, THbEEBEREENIC A5 & i ) B LR
HENDE, BEREH TR 6~10TM2Z I ANEDH S {41%, D0TI~6TFHZ I AD
12%TH Y, BIE—FOMHEICERL T2, &I AHMERRERER T3 4 TR
Z A 510~15FH 7 7 A& THWML, —EDRFUT R0,

Flr, BOBECERLIEEDIA MOV THLERTIE 4~ 6FM2 5 AH24%
THRLL L, DOTATHENRY FAQLRYDIETHY, BERBFUTH4~6THr 5
AW41% EFEEIINCE L, DT 6~10TMH2Z 5 AD12% &S & 5 ol e kv
1727 TFLT WA, BERERNEN T 4THZ 9 A0 510~15TFH 2 9 A £ TIE
IR 3H L TH O INBAE > & D Ui,

CDE IR O D A M 3EESEH TR L LOOBNETH S, Zh
W U CEIRREREE TR EEE S 1S TEMNL L, FENLKESEREINSE T
KWREZ-TRWEIEbN S,

EIAT, WIRAMOBHREDILRD T O3B A b O R S BELEEE &
L, FIT, IDEIEOWTOEZFEZERINCEI>TAHETEBIS, &7, [EHRaAM %

e
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F11 AMOERD A PESTHUTETEOh S0, Fl% 07k SHER R A»
Table 11 Possibility of cost down and means of cost down.

29

8% % o (%)
R ” | | B - o T [E BT
Wpgho A & 4 51 17 26 131 100.0| 100,01 100.0| 100.0
73‘35:{‘[1314 ETHTERW 7 4 3 2 13.7 23.5 11.5 15.4
TRTHS | 20 HREDARE 21 7 10 6 41.2 41,2 38.5 46.2
nabin T 5FMHUT 12 3 8 2 23.5 17.6 30.8 15.4
T~ A 11 3 5 3 21.6 19.2 19.2 23.1
KO | B # 51 17 26 13| 100.0 100.0| 100.0| 100.0
TANET | EEHS LA & ORAREER 13 3 9 3 25.5 17.6 34.6 23.1
B0 | B T TORRIEER 28 11 11 10 54.9 64.7 42.3 76.9
T % D fl 8 2 6 - 15.7 11.8 23.1 -
% & 2 1 - - 3.9 5.9 - -

Hoel L MR E L

R o R HEOBRER EREREL Chu R LI AnH L0, BHEBOGHIREE LESZ 8BS

K12 AFHOANTHELORBEOEN L =0 MHE
Table 12 Experience of artificial drying of sugi-wood (Cryplomeria japonica) and it's utilization.

I % #o(THh o OB e (%)
K & R D ) 2 ] wa | Eglh

@ # 51 17 26 13| 100.0] 100.0] 100.0| 100.0

AFEHON | o 0 4 5 2] 17.6| 23.5] 19.2] 15.4

THAR AT | E»H SR 17 6 5 6] 33.31 35.3] 19.2] 46.2

ol | LIELESS 9 4 6 1] 17.6| 23.5] 23.1 7.7

H % In NOLP5TS 14 3 8 41 27.5| 17.6] 30.8| 30.8

= O - 2 - 3.9 - 7.7 -

R # 40 12 20 11} 100.0 100.0| 100.0] 100.0

BoR:A 19 3 13 31 47.5| 25.0| 65.0] 27.3

NITEEEEL | % # 19 7 11 2| 47.5] 58.3| 55.0] 18.2

— s 8 3 4 31 20.0] 25.0] 20.0| 27.3

Jo A XD | BERH 6 - 5 1 15.0 - 25.0 9.1

KB - - - - - - - -

FlHEE | A O RIR 4 3 1 1] 10.0] 25.0 5.0 9.1

=y 2 - 1 1 5.0 - 5.0 9.1

o0 6 1 1 5|1 15.0 8.3 5.0 45.5
ﬁﬂ'ﬁ%kﬁu

R o RO A EAREL T s L A 8HE LY, HRBOEHMRES EELZ x5S,

5FFHMTIzondh] KT 248524568 [R0FICEDAEE] OD4U%PELH L,
SLT[4TH5FAMT] OURT, [ETHTERL] EHLORUKBE R, H

BATAHTHEKNER T [ THTERW] 224%, KIRRESEN T [5TH 5
TFHLT] #31% & 22 nEHE 000, IO [+ 0 FICL VL] »9%
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bHEWIZERES ECH AV, BRAHENTH41L%, EEREREE TE46% [ D5
m;DW%Jt%ifw%@?@%.%@m%&@x%@%<w%oﬁw;91m%@n
BETHEERETILIENTERLELZTVWEDTHA,

%ﬂ?i%%ﬂxb@@@TﬁtLT&@&O&»&@%K%%é@T% 34p, R
DIERES L L SR O KRR T ARG E A5 & [BH T TORREZME] H355% Tt
b5 <, DT THERS Uk EOBAKIENR] 026%ThH 23, FESEN T T8MT
BTOFRREIE] »365% % 5D, 2 A MEROFRELTELOTEEREINATVS, &
;6@,ﬁm%@iﬁ@fﬁf&ﬁl%f@f%?@J@f%%w%@&%kt&io,
(TR S Uk EQIRREEEE] D35% LR DED RV,

ZDFEESIDUELIRN T 27001, RO Tz@sRbHL <, BRaX b0
BREENTLBRAFHMIOVTATALD, 7, RI2ZTAFHEZREORTRIE D
WTHDBE, [AFMOATERET>Z EN8H50] 1020V TIE [AER»D 2] »
BB THELE W, DT I0RDHRoTHE | DR THY, [LIELEHZ] D18%%EE
D TR TEBHENCAFHMOWREIT> T3 2 Lk b, IR TRIEERER
R TuDobRoTwd ]| BPRLEL31%, 2T [LELEH S| 023% THERIZ
AFHOWEERETT> T2 DMB54%IET 508, HKRER TR [FAE»H HBE] 2335
%BTHROLBE L, HERRIT>Tw20R TLIELIEH L] D24%E D ER5 TIN5 |
D18%, FF41%IZBE =,

Eiz, AFMOEGEI A MEREZOMERLS & 6 ~10TH2 7 A £10~15FH7 Z A
DL B s, EETIREERER T 6 ~10T M2 I A0 b % <, KRBEER
T A TR 5 A 210~16F 2 2 2258 LT w5 (#13), LaL, FifBo#e &
s e (RS REECER U b & | LIERBEEMICL TV 2B k> T35, [
YRR A | ETRIBEAEENRY, 7Yy — NREOHEREALRD, AFHMOKE
R MPHCEVEVRI I EEEWE DI TH S,

FRRE L, TOULRAFHMOEEEEET 2 FTLBELWNEE LTEDKR I L
WEZSNDLDIEE S, FOEBELE I DOBREOHMNS 3 0L TERATL S o7

#1383 AFMONTHEGE A
Table 13 Artificial drying cost of sugi-wood (Cryplomeria japonica).

I 8% &) L S A A ¢ 9]
[X /f} I e fe ’f ' YJm e g wyde e gy {LE, ]/ﬁ
FiS # 51 17 26 13] 100.0] 100.0| 100.0| 100.0
4 T Mok 5 - 5 - 9.8 - 19.2 -
4 ~ 6 FH 2 - 2 - 3.9 - 7.7 -
6 ~ 10 F M 7 6 2 2 13.7 35.3 7.7 15.4
10 ~ 15 F 7 2 5 1 13.7 11.8 19.2 .
15 F Mk 3 - 1 3 5.9 - 3.8 23.1
Tz O 27 9 11 7 52.9 52.9 42.3 53.8

v HE A A
D) THzofuc L TIMEEE S D,
2) Bip o RIS F BMERE L Co b L 2A NS e, FRBOEHHENRE
LEBZ ehH D,
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T4 AXMORHLIRES 25 720 b8 2 L IEflH»
Table 14 Means to accelerating of artificial drying of sugi-wood (Cryptomeria japonica).

r % # (T B B b (%)
& ” P B T o e | W2

by # 51 17 26 131 100.01 100.0| 100.0| 100.0
FEIOBHR (AR OHER) 13 5 5 4| 25.5| 29.4] 19.2] 30.8
HeARRE Ao IEL 3 - 1 1 5.9 - 3.8 7.7
HERE S U OIS 17 6 9 3| 33.3| 35.3| 34.6) 23.1
B LI T O R IRUG 16 8 4 71 31.4| 47.1| 15.4] 52.8
BRSO KRB - 15 3 - 2 1 5, - 7.7 7.7
BERERR O TR 5 1 4 - 9.8 5.9 15.4 -
IR DY - 11 3 6 1 . 17.6 | 23.1 7.7
WEEAE SO - #ish 8 2 7 -1 157 11.8| 26.9 -
Ko HR O 8L 6 1 3 21 11.8 59| 11.5] 15.4
REF Z Ot 8 3 5 2| 157 17.6] 19.2] 15.4

R AR,
B - B GIRER FHEERE L Tw b L 2 0h A 1D, HEBOSHSERA EEHS 2 2 5,

EZA, RUD LSBT [EEMHS LEOFURER] 033% & [ THTHORK
WKk O31%MERGBE L, DT [FREOBER (BEEMOBER) | 026%, [T
e | @22% % ¥ ThH 5, HERIC A D L EBEEER T TR T TORREE] 2
A% THROE L, DWLTIEERMS LEOFARIZEE] D35%, [fFOHER] D29% Th 273,
RBRE I T TEER S LEDRFURIZHE ] D3B5% oW RS AE S ORI
B 27%, [0 RIS 23%DIETH D, MM TH CORREE] 2 [HED
IR | BEAOBIZEY, E7, BICIERLTWR LA, BICIRSRTI TERMS L
SOFEARERE] PUXTRE L, 20T [ ITETORRKIZE] D33%DIETH 523,
REARIR T T8I T TORRIEME] DO3BBERKR, 2vT [EEHS LEDOBREGER] ©
8% L MIEL T 5,

D& [EERS UEOFEARIZEE] OLBEMRZIEMT 208 bH L, Ihyighk
KMHHRIERIC L > CORKROFETH B 2 L3505, ULmrl, KEREREN D T
DSEZEEET O B R AN S O W e EHERERZE ORI & w5 I I B0 &
RLTWBDERN LT, ERREIO TS TIEEROIERE — 85 0 KRG — 8RO N L
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Summary

Recently, the demand for dried lumber has been increasing, as the structure of the housing
construction and timber distribution have changed. Saw mill managers are taking more
interest in wood drying and some timber districts have begun to dry wood as a regional
measure to strengthen their competitive position in timber markets. But the increase in
demand and supply of dried lumber is being hindered by confused approach on the part of
lumber producers and timber distributors. This confuse can observed in the lack of attention
to moisture content and immature approach to reasonable wood drying costs.

In this paper, the author analyzes the structure of the production of dried lumber and the
approaches to wood drying using a questionnaire given to saw mill managers who have wood
drying kilns in central Kyushu.

(1) According to research by the Forest Agency 1988, there were 1470 wood drying kilns
attached to saw mills throughout Japan. Of these saw mills, steam type kilns were present in
599, dehumidifier type kilns in 29%, and other types in 129%. Volume of dried wood produc-
tion was 945 thousands m®. Of this, domestic timber represented 449 and foreign timber 56%.
Structural timber represented only 29%. Dried wood production in Kyushu was 209 of
nationwide volume, domestic timber representing 609, whereas structural timber only 129%.

(2) In the central Kyushu (Kumamoto pref. and Oita pref.) there were 51 saw mills with drying
kilns. There were in the upper range in terms of their annual sales and their number of
employees. 5094 of saw mills with drying kilns had a dehumidifier type, 33% had a steam type
and 24% had other types. The greatest volume of dried lumber was hinoki(Chamaecyparis
obtusa) and next was sugi{Cryplomeria japonica). Few saw mills were drying foreign timber.

(3) Classifying saw mills acording to the utilization of dried lumber, there were four types.
The Ist was construction lumber type, drying interior member, fancy colum and other
construction timber. The 2nd was a laminated lumber type, drying board for flooring or glued
-laminated lumber. The 3rd was a furniture lumber type, drying lumber for furniture, sliding
doors, paper screens etc.. And the 4th were ohter lumber types. The 1st was present in 69%
of mills, the 2nd in 33%, the 3rd in 31%, and the 4th in 28% (this total is over 1009 because
some mills had two or three kiln types). There was a close correlation between utilization and
drying method. Most dehumidifier types were of construction lumber type, and most steam
kilns were of laminated type. Farmers used small drying types and small annual production
velumes, the latter being comparatively larger.

(4) 70% of the steam type used air seasoming as a pretreatment in artificial drying, whereas
less than half of the dehumidifier type did. The final moisture content of the steam type aimed
to concentrated under 209, but dehumidifier types had no convergent level. Dehumidefier type
had not considered final moisture content.

(5) The tumber drying cost per nt' of the steam type was between six and ten thousand-yen.
But the drying cost of the dehumidifier type varied widely from four to fifteen thousand-yen,
and convergent level of the cost was blurred. In the case of both the standard method of wood
drying and most efficient method, drying costs were scatterd, because concept of a reasonable
drying cost had not developed.

(6) As a means of reducing the cost of wood drying, most saw mills advocate air seasonig of
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sawn lumber and seasoing of logs in forests. Especially air seasoning of sawn lumber is
considered to be important by steam type mills. It is therefore necessary that moisture content
should be controlled throughout all processes in lumber production from felling to sawing.
(7) In order to increase the demand for dried lumber, it is necessary not to increase the supply
of dried by more investment in drying kilns but also to reach a consensus concerning reason-
able drying costs between producers, dealers and end users. But this is impossible due to a lack
of attention paid to final moisture content and an immature approach to reasonable drying
costs. It is therefore necessary to make the wood drying industry more efficient through
improvements in techniques and an increase in available knowledge.





