AL BT 2 0% (D

B AKX YV MBGIME AT A KD
PRI 2L RSB
YU L TN
B -

W
N fi5@

A BIRLET 556, PRAIBIC X D, MEBHI R ORNEEEELYAS 2 kg, %L
O B LB ECR T, EOREEEYFAL, RETHD0EMEL L BELHETHL, FhY
z2Z, RECHWTE J.D. MacLean'DOZ X h 1M HL L, oz LieonTilliEy Thh, 3k
BCERER L 0T 225, NERENBRLN T2, FToRYEbIC B RERECE N5
ZLRTEE. L b ECE U, ¥EERERECILT, Coo LieowTilERFok s
WO ERIE LA LT DT, AERTIL, MacLean OEBRERFZAAEMECSL THRIITENE
3 EMNrDBHE DI, TOMARERILIMEERD D ek ), BAEREYHELETLHED
1 o0EBER L T2 02 ThH %,

ZRBTRAMRNERTEC L 5HARBERLEAEL o TH 52, ZHUIRALEEY AT o
BRLEFLRTL, LadbroMRRER LMo MIEHEOB A LRABCENT B LELL1 LT
%,

7eB Z OBRBERIFRIEEC B HE T, ABHCEBETS 2 L IEEETH Y, BEMC b i
HZCTE DEDOFME b 2T B, Thdx, LAETEEEL ¥ ) BRLIPCEIFAI L TLin
2, SBRIMBAMOFABMCIE U T, RUREATNEHTETRRC» LELDND, LBk, &
OMIEC T HERCZ L V0T, LONBIBELELIET L LOOERETEI LS o5 BN
dRT, SCREDHTFEDOTHS,

AERTIL, KEEDEREXERTAHE0—FlE LTREDT AT YIARE =t sy~ e i
o 1) v 2RBIER KB E BV, HPAREZECIE s 3> 220 2 VEERE AT, &0
BRI LI HNEEELEIEL, TOoMPREEZEL : BE & 0Bk RD o,

ot ARBREROZ T, KBED, MEEHOZELLIRL, 1B »EFLN T 20 b, HRE
FTREAPHFCEINTCT, FECRELLIOTLEY, —IBSBECHALRCHELZ LY ¥ &
®, FCAHETHES KRS, LHATEROEYE, BIFRORRSOERICTE Dk &
T, SLHEREINL THBELI,

LD (D AHEHARBRHGEREZR
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ok, RERREDCOWTE, 4RVBHE OO0, LoMRELMIFHRET 2 TETH %,

2. ERFHELBOV(CEE

2.1 & B &

EEEC BRI b ALk Ly, BRI 7 97+ 9 & L, B7KIEKISHEETAIC X D MLERT 5 foob
KEodborl, BRIFERPEER, EMAOTELEZ T190cm 2 L,  RARIE 0K & ILERN, B
B OBREMA D, WIlTcmdbok, 10cm Dhoo 2 FEli% AL,

2.2. B ®E A

HREA L LCiaAkiftEo b o, —BCE Hhh b0 LT, o=brer vy~ it

F b A REGEHIA I, IREN 1,25 9 KB & LT,
2.3 RREE :

EERBEEN. fig. 1ICRT X 5, (1), QBB ITEO PRI E T, JHXIER 1,500 mm
BX 1,200 mm, (2), (@) kBB A O BT, <RI 800 mm, ¥ 900mm . FX 2,700 mm
Thb, (1), QXEBMLL Tbhslcn, HBEREEMEITHEEL T4, MMIEI T X 2T
b, ORI 1 BHOMER Y T V5, HOBEIIRICY ficr - Vv ERESFz -0 T
vy G X3RIcoTVE,

Steam Pipe ——— e 5

¢

Strage Tank.

Hot Bath 2 e 1

Strage Tank
Cold Bath 4 e’ %3

Fig. 1 REUEEONIE L M

Arrangement and piping of equipment’
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Phot.1 £ B # & Equipment

2. 4. MBI
SLERE A & 3B RMILIEATC Z 0 W &30 b CLBETERD , fig.1 oM QREHD 2 Ah, (1)
HTH b UHBE ORI INE S N HIE RS 2 (M 50 CINEE 1T 5, ChaRiBE 5, WY
W, BEOWME TINAERHIIES, ThERBE ), ZORIMKIL2O0FERED, To 1D
OFEFE R (DTS XL, RO GHRED L, QMARORBEZEL WRE OB Z @)
LT SRBHzEs, Chx8mivy, EURADHE W2@Mcd X LILE L, 35 120
ﬁ&uﬁﬁ%m@ﬁ%@ﬁéngMMKkntizﬁm%&a@,%@izﬁ&aﬁmmﬁbfiﬁf
CTHHZED, ThEHEBE 5,
WEKTH, KiaxmotL, ToMomER 1IN 5 QLEBRTEED,
BRI SN IR T R LI O EE A O\ TRD B,
2. 5. RABABRBLTICHBRDRE
BABEIKAR TH A1, 100°CHETHRLTLE 5 DT, W SAKTOERILZY, EBR
‘L) AREEETII 90°C ZRAL, WIRREIEBIHERI D, BRYRA,
2. 6. RAEERILL CICHRER
nEoFE, AKOROMOERSOEBVEBBICEL LI T, MAINCRYHEER B &
L, ELIii#a oot CoMMNOERE EFTRL, T X 2RO ERDEIEOR L -l FIRE
STERNTHAH I LWIIREDL 2T, ZoRML EORBIThiND, £2T, ZORERBREH
FCRBESICXY) o RN ZRA T,
Pﬂo%n,Zﬁm®ﬁmﬁ%6ﬁ,1ooﬁ&fm,M@éﬁtﬂx%ﬁ%mﬁbﬁ&oﬁﬁﬁtﬁ
A, FARDOARDPOBED, BWRKELGLAYEL L3I THAINICLE, BBEIILY
BT rwiEsEr L, b5 120K, BIBROMAZELL TE0 ¥ KL BHEABKAHHL -
PG, BELELAYELLL LD ETHHSRAL XBBRYI Y2 Lt
IhHOPER, KfEBHHTEZ el ), AMRoBE{Y M€, HRCB3IREELL 55
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Bz, MREEABHBRC I VEL Y A RIEREC O EFRACEL, ZhMEREL THREIINA
I I D S RED D LI, COrETHELTLYSC LIELEDTH S,
2. 7. HMREERAER

EENEAIAOE Y ) OREEEORE LB 10w, fig.2—@ O X SICHAOLD 30cm O E 4
BOFEALD3ALL, KORDOLOESITEEHAOREL/LE A S b, HEAFE, fig.2—Mb)o
ISCHEORS L, TONFOEI02EELL, 1EROHNKTS O THUEL{TN,
' 2. 8. MRBREAIEE

BEERAECIESOROLE0.3mm O « I X
2 v 4 OBENE AL, SR Y =~ VERE.
LTHEL, MG HImssh by

i g
( J

center

) (b) = VERERLILVX S, BPICEREEE
Fig.2 #HRIER r=>% (radius) FHLT, MEHCIALEEEDL, 20X
Measuring points of timber temperature L TYESBN I BE 2 Az 3 U 2 Tncil,

TELEIPETODLNRDOIETEZ B, *
CICHERZ S mm B X ANERL LT L O 1/2 0 2B EETNC S, Zofl@mdo—ir X
L%, ) OAOHOERYH YIRS X THARBIELHL S ATHREL, HOSEN O JEliT ik
BALKVY S CHEECEE TS, AENOMMIMERCL D> THZEL T2, AREERI 7=, ~
ERREE Ve,
MREEOHEIT OB L VB L OZEL L TIEIL S,

. % B # =R
3. 1. WEREHRERZ

fig. 3 KA 1T em, fig 4IIKAR N em DEL D7 < VAKEY, NHBIHBOMBIIERE B
IR 90°C, WIREATEE D R CHEL THREELZIEL L &, 1ROIKT OV TERED B
SLEEDL20EE D% 3 ROMERE > FH L ZRADHEE 4 HO )% B CInsBI o7 15°C..
EIBTEE 90°C, WIRHIE 30°C DEMIEL, ZMBERE I & O IKOREMEFHL TRD 72 &
NEhOBEEZ R TH D, RRIBBKO, BHEIHBROBREZR(LERT,

ROR 17 om OIA T, REORIO[AOBRKE EFI, MABARK 0TI TIE, HF DA TR
R, ThP B4 REOM, HETCHEE CEMRAME Y, 1RHET10~20°CORE EEXRL
T 525, TRLURNBHEL 700T, 1M T5°C DToRKE EFERTETEY, 6~TRKETHRE:
LIZLAEEL LIRS, _

DL 20% E O EOES ERE IS, Ebic BUCREN R L, B0 1 T i3 40°C
OEELFEARL, YBEORIOMCHA~ZD L 3R L5 BV HETH80°C ¥ T 5, Lal, ik

DMEHNB°CEREZDLEEFFIESL DT, 1RMTS CUTERD, LEWIZEEOEIDAM.
LOREEINEID, 6~THETEILAE—HLTLE ), '
KA 1lem OAKRTIE, BELFIRARZ I7om 0RKRX D HEEL, ¥ROEIO[TIE, 2K
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TITHB°CIEL, MM TITLALHBERCELIBLOTLE 5, ¥ED 1/2 DE XD ATIE 1FHC
#80°CIEL, TORIIFHCEE EFIESBELD, 2~3MBHTHEBLELIALEL kS,
— AR, MIHOM, b bHBLREL OREEI KNS & XX, BE FERFIERC

KTH52, OB L Y HEFERL, WRLOENERDBELLNDT, EEEB IR/ I
%,

2% 0iEE, fig.3, 412H\0T,

EEOEE O AOBELULE BT OB T b 0111205
e EBLCEEET IR LD 52,

FORENMEL 2B L 1epioT, HEBEBEL VW2 1 BINTSR

30_ Y 90_
A\ \
\l \ | |
80 IR 80 |
| \ P!
\ \:\ \ Pl
7 W\ A
R i\ AU
R by b
\\ \\\ \ ' I
60 N R
~ AN 60 Vi
e 50 W\ \ SAN ally
IR RN 8 VX Aot
Q| \\\\ \ \:\ < \ L\ [
5 SO TN 50 Yaouho
240 N \\{4.\\% L AT \ \ \
uxJ \\ - 05 \\ \\,\\\ \i\ %
o = A 8\ \\ \
= 30 =40 VA N
e i W
‘ o— I (M DEPTH FROM SURFACE = N
20 x — bsm DEPTH FROM SURFACE & =l *y
— HOT BATH g ll
-=-COLD BATH
= ©— i (M DEPTH FROM SURFACE
20/ x — bsem DEPTH FROM SURFACE
AR T NN TN NN TON SR B B —HOT BATH
2.3 4 5 6 738 9 101 —=-COLD BATH
TREATING PERIOD Chour) 10
Fig.3 JLERIREIN & P S (28D L
WLERGR M = INBMERE0° C, R O I 2 34 56 7
BE30° C, HADTER (2r) 17cm TREATING  PERIOD Chour)

“Treating periods and temperature change in

Fig.4 WLERREHY & M RBEEL (B

timber (rapidly cooling method) &&Eg&{i}: ; Fig.3:mE U

FLRKDERE (2r) 1lem

“Treating condition : heating medium temperature
'90°C, cooling medium temperature Treating periods and temperature
.30°C, diameter of timber (2r) 17cm change in timber (rapidly cooling

method)

Treating condition ; same as Fig. 3,

diameter of timber (2r) llcm
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90
A --- SOC?E FROM BUTT END
80 32 Sem FRon Top END
oy '
i 7
o
b
:) 60— I’°
o |/ - hcm DEPTH FROM SURFACE
= 501 ~ s om DEPTH FROM SURFACE
g |f %
E | ' 3
< 40t
w |
= |
30
2 —~—— ROOM TEMPERATURE
20F
IO 1 { ! | 1 I 1 | 1 { | I i \‘41 1 I 1 1 L 1 | | | B
2 3 2 S e 7 8 910123 A 1517 181900 2225 % %%

TREATING PERIOD (hout)

Fig. 5 JLBIRN & R PRIREZE L (i)
PLERGR M < INBRIE90° C, NG 5/ W, Yy 1815
HRDERE (2r) 17cm
Treating periods and temperature change in timber (gradually cooling method)-
Treating condition : heating medium temperature 90°C, heating periods 5'/; hrs.,.
cooling periods 18 hrs, diameter of timber (2r) 17 cwm.
O, WEMOMEBLVEVEEECERL, TORTHRLIIUD2, ZOBRIKNELT cm OALKD
BaoTrPECELR S,

HED 12 DRSO [OBEZINI, BBKTROBEOTIEC,H b b, Mok 5 xHERLL
h P E T & Tehot,

—fc, FHWELGL 35~40°C ¥ THHRIS NBICET ZWBIEINE, 70 1o\ DM OBIBIFINC 2L
Doz,

BB OBEOMAREZ(LUR fig.5, 6 1CRY, OBAOEMZILTNE LS AT, KE R
ZCET LI LD TS, E D0 30 F~1IIIIE & A EHEOZEILRI D, FRUBEHL T I
JEUT, HED 12 0RSTRKRL VKI10°C, FEOEITIX I CIIVEET, LIEVKETLT
P, WROBEM THEENBSEIeb L, WEHEMELOEINELY, BECIIHEL EERL IS L
AEFLLTDT, BRLTYPL X 3icins,

FROWE DL, HED 12 0WI D /L D EGE LB F o, BIBOBARIE, BE X e
BECEETH 0, WROBATRACRDT, ML D HCEETHHI TP, LaL,
OEBE L CHHOBILZLL 50 NTINE TR A,
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& ---30cm_FROM BUTT END

ZCCENTRR
X S Rrom Top e

70
8
L
& kcm DEPTH FROM SURFACE
= bscm DEPTH FROM SURFACE
=9 '
[WH]
(oW
>
£ 40

ROOM TEMPERATURE

—————

TN Y N AN N SN AN AN N HN NN SO AN DU B B
34 5 6 78 91011 12B 151617181320
TREATING PERIOD (hour?)

Fig.6 ALIEmEM & MPEEEZAL (R

ILBRSR M 2 INEGERE  90°C, INEEE 2 B, ¥ HIEEIT18HERY
FADHERE (2r) 11om

Treating periods and temperature change in timber (gradually cooling method)

Treating condition : heating medium temperutore 90°C, heating periods 2 hrs.,
cooling periods 18 hrs,, diameter of timber (2r) 1llcm
3. 2. MIEBE EMREE ST
iyl bzl s il
FRADMWMARL D 30cm O R MO R E OWEZ/LE el Licad, oo 1§]x L fig.5,6
WRLTh2 X3, TOMITIZE A EENRED bRt DT,
OO JUIRFE L Ish2tch b, KAEL Y ESAOREDHE XMWY X 51052 Lk cigh ol
25, FEREARAEX Y 30 cm P Eo RS CREHRIC ST 5 REESNIIRG-E 5 2 AL Eieot,
AETTA O W E TR
fig. 7 XK P#E 17 em, fig. 8 1311 cm DALKO IEHFF MBI ORE X b iy ¥ COREDHEELRL T
%o MOENMNINMBADIGET, LTORD LIIARBHOLETH D, HE I Lo THNRR 23
B TWHINICEAETH 2, BHOBARERTLY, HOEMBLIBRLEL V- LELTERDbL

F-

REAEE 1T em OIKO B O PIREE SR INEBA S 1 R % T fig. 7 © X5 CREAE M
OURT, TRPEIEKE» LROE T, 3L A YEBCEVGERIZRT, BinETCBHomcizzE
2MES T, FL B L B MR TH B 25, KDL LISWIRBthoE&2 DTl ieh, &
B ESR T ER R R,

RAR 1L em OHA fig. 8 WRT X 5 CBRIBOBAL, MO T, WRRORESHORLLER
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TEMPERATURE (¢)
5 3 S

301 HEATING

Lok BN
heating

TIME (hour)

MEABSTIIERE 45106 &

TR 7B R%R T NDARGBSMIRA S Aok S5 E4RIRe S ANERABT RA% RIS POBA3ES R RRD hOAR 2 BF AR RS
rapialy cooling rapidly cooling rapidly cooling rapidly cooling rapidly cooling rapidly cooling
after heating after heating after heatlng after heating after heating after heating
for 7 hrs. for 6 hrs. for 5 hra. for 4 hrs. for 3 hrs. for 2 hrs.

ﬂl
7‘4 % 5
%

w

i
our
80 3

0 ?

~
N

; |
!
0 » I |
N : o bk r

RADIAL DISTANCE FROM SURFACE

N

|
|
05 0

Fig.7 WBSERSREN: HREEME CLEET D
HLEEGR P+ JIEAERE 90°C, W ENEAE 30°C,
AADER (2r) 17cm

Temperature distribution in timber (radial direction) after various periods of
heating or cooling ’

Treating condition: heating medium temperature 90°C, cooling medium temperature
20°C, diameter of timber (2r) 17cm

B & ARD AL 5 I T By WIBOBAR fig. 7 2132 A EF UEAZRL Tu b,
3. BABICLDNERFE LERBRINE LSO REE

MBI, BIRRE L BB L35 D, ORI NESETH S, .

BWOLG, WRRILIC L LI IRIIR 30°C OBPARIL, MEIB°C HEE TR ETL
L7chs, RBERER CREEDMEL LWIRCB O THIROME X TFABMINL, 50, Foiai
BUCEBERNLIZEALEL D, 308~ 1 BEED faic 3 & iehote, % & CUBRER & Sk it
LU BHE L OBRARITCE, BIFRHNG, BBENL, S0ERNIS0IL LERE 5, ©
ZCIRRARHEIC L LT,

Fig. 9 RAR 17 cm 2 11emD 7 7 3 VRO WIS & T ERTARTs S0 BB & ol
RERT, ORTRIENE kg/m* WAL b OTh Y, BEEIHADL YD 30 cm 0F5 & Hk
DHRRELY & 227z SWOMED, BOROOAMERC T 5 RBNEROY HEA L TEP
L, ThePELEETS 2, ,

Fig.9 X b BiAR 283 L SRR S BIE DAL TP 2 L albh 2,

7o, Tablel TRT X 5 CE&MOMERERY A% L, BAKRTHROBINEILRINEORN 1/3 THY

3.
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mRoBE MARIBRMRBIS MRS EIRARRS NDSRIBE AR
heating rapidly cooling rapidly cooling rapidly cooling
after heating after heating after heating
for 3 hrs. for 1.5 hras, for 1 hr.
1,
80 Q
0
70
- 60 60" coouing
j TIME_(hour)
w —
o 0F pll
E HEATING ~
S TIME (hou) s
& 40 40
>
=
30r 30 ¥
20 20— |
1° : | |
. [ 0 b b
10 g % k- |O‘6 bs N 0 v ~

RADIAL DISTANCE FROM SURFACE

Fig.8 BINEX%BiamI L MREBESE CREH)
DULERSE(: = INEGERE 90°C, HEMEE 30°C, AADEE (2r) liem
Temperature distribution in timber (radial direction) after various periods of
heating or cooling

Treating condition : same as Fig.7, diameter of timber (2r) 11 cm

I 2r=ticm 2r=i7cm

300

S0 _yren 70

= -80S

= o

< =

2 50 2
=]

<100 2

- =

I=

wl

20 &

o

] 1 1 1 1 1 1
0 I 2 3 4 5 7 8

HEATING PERIOD (hour)

Fis. WSR2 RIS OB OBE  BMECs) - SHLE o,

Relation between heating periods and absorption or penetrating ratio

. . areas of penetrated part
penetrating ratio(9;) = areas of sapwood X100
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Table 1. ALEMRRIBIO PRt X OV BIEEE
Examples of absorption and penetration after various periods of treating

No. !127 108 | 122 | 130 | 136 ’134 | 18 | 44 | 15 | 35

KM dia. of topend ¢m|18.0|17.5|16.0 | 16.5| 17.0| 15.5|10.0| 9.5 11.0 | 11.0

E=3 length cm {189 187 187 187 191 186 186 186 186 187
Y)TESE  initial weight kg|28.7 |26.2|19.5]19.3|24.0|22.5| 9.8|11.5] 15.1] 12.0
FAEH volume m3 | 0.061| 0.057| 0.048| 0.051| 0.055/ C.043| 0.018[ 0.017| 0.023| 0.023-
AFY{E specific gravity kg/m? (354 456 406 |378 436 |824  [545 (676 656  [565
53R time of hot bath Ars| 7 6 5 4 3 2 3 2 1,1
Y5l time of cold bath Ars| 8 8 5 4, | 3 3 3y | 2 2 1Y/,

IR
absorption after hot bath kg 6.4 8.8 2.7 2.7 2.2 1.4 2.2 1.9 2.4 1.2

BHERIECR *  ratio of :
Aeormtion after Lot bath % |29-5 | 46.8 | 20.8 | 26.7 | 33.4 | 35.0 | 33.8 | 29.7 | 32.9 | 42.9

2RV &L total absorption kg|21.7|18.8| 9.7|10.5| 6.6 40| 6.5 | 6.4 7.3| 2.8

m® 4 ) B E
absorption per m? kg/m? (354 329 (203  [206 120 92.5 [349 |381 324 124

JEAX D 30cm oM
o yalcrOSs section of 30 c¢m dis| 84 82 78 64 29 22 89 46 47 22
b
Lc-n'; ‘tance from butt end
"B = ok
&  [CTOSS section of center of| 90 86 70 44 40 15 66 49 59 36
£ i¥length
o
B OFEOX Y 30cm DM
& |cross section of 30 cm dist-|100 100 85 54 62 16 83 160 77 46
8}}‘2 ance from top end
9%**|E5{ii average 91 89 78 54 | 44 18 |79 65 61 35

*

BN G, absorption after hot bath
EXLTErs total absorption

** P f§ areas of penetratedpart

DWHifiTs areas of sapwood

x100

*100

D 2/3 IR E B,

BHMBIITAOD S 30 cm OFSIEAREL b £V K TH D, BINESRTEHA OO BSL,
FRIUES OB AT, T X, TOWSOFHBWE L BIE & -HFImBIGE L RT o Fig.9©
EEHBMECRDL LI,

R OBEEZIEFEC I D2YE D THIE L ad e iesd, BIL RHEE M CBIE 2R Dbt th
20 b, F0EFH LIcZ iZbd bis Ay, Phot.2 M X 51 X < BB L - FIEH X 0 &5 e
5~10em I 2 TR D, BHEL TORWHTE L on P ToE 155, —BETFbhifagr bEBE
L, HiOWHIBBE LT vy KAL) OBBIHLIIECE 225, £OESE, B0 D ECE I
D7, TOHAE L phot.3 0 X S KHIOEENROBBEXIHEL C-5 X 5Th 5,

3. 4. BBLEHS

B B E OMREEZLTOWTE, Fig.3,4 & Fig.5,6 ZRLI L 50 Th B3, WK & 1w o
Wik Table 227" L0 THh B,

RABLITom RO S O, EBIFIN 5 MM, 3I5M & b IcAR X Y SO BRI AL s
DT D, BT, WIRRHNSECE AT OENRNTF Ly, HHE L, 2BEA—BRRES L R—
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(BB

5w

Phot.2 (i X b PR HBENE (RO TR BE)

Peneiration of preservative from side surface

PR o b DUEHO & ] LR OBIRA A RL TV B, - ~ mirn
Phot.3 KA X h OFEHIBENE:

=% SEERF 2T 0 R T :
KORL0 cm Lo, EBHKMNY 2 ITIR2m B S
s r oy, BuE DR e ERTRL, | ~ Penetration of preservative from
RIS 1 RSINTIE, A X D BUS 0 A A TR A TS end surface

B, 1oL, ARBRE—HRECES L A—RRRE Lo, s B CEEORIEARL T 5.
o, KA 17cm OEFEE U TH S,

WO, WK DB TEICHTY: DM IL) M3 0T, My ZERCMh 2%, -
OBAIHRC AN E E THHE SN, P THREREMNRCD b, EO SRR LB ORERL
P RIS TR D, £ 2T, ZORBBAND D, No.107, 109 S TIEbL 525 WMIBKTH E
BICHA AN 2 DL, BRI, F Rl THA S, No. 125, SARBHIC AR £ &
RN X PR ok, TOMBRBUIETES - ThE D E2 e, FRCLZHEEOHET
Zrobhishots, KR, No.107, 109 0 & 5 WWREEADAIBB LA LI ST LTh, HRoH»-
RAIED Z\

4. MABEZLICHT DERLFERIRSBEOLEBEHICOT

4. 1. MREEZEE
FREOEE ERil#%y, B2 niE s MR e 0EOE, Milx Rz >TEKbTL Fig.10 0 X
SWic Y, WEOF & MEARRCEL 785 2, HED SIXTBHEZ VAL KutnEHR &
b, BEEEHEEIHRLMREELOES, BIEHHATIIOLELLNZ P9, Z0X 5k B &1 S
B (DRARILT 2 2 & 2EWT 5, J. D. MacLoaxy OFEEREERIC XU DO, fnski i

WD ABHRIEATE D, L b Bde 2 B OB R FIV T, AR inssd 554, IskoRE &
[A—a O REE & Ok O X 5 IBER AL T 5,

t _t — t ,—t, .............................................

ﬂ—u ‘t?—w W

to, 1o’ 2 INEABARRIRE DA, ¢, &7 2 INEMEKREL, ¢, ¢ : EERBINEE O AR
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Table. 2 Z¥ & HHWC X 5 RITE
Absorption by means of rapidly and gradually cooling method

t &&t@%mﬂ iod bﬂl’l‘(ﬂ%
, reating perio absorption
N ol L ER IR
o} . fps - R N 5
|Diameter }c?xg}lnilr B W W\ IAESD L mHY | pavi of | Cooling
of top end weight |Hot bath |Cold bath| absorption| method
cm kg hrs hrs kg kg|m? 9%
17 24.8 5 5 11.2 204 5.0 | & rap.
107 16.5 23.2 5 18 14.2 284 61.3 | # grad.
109 16 21.3 5 18 20.3 426 95.5 77
125 16 23.2 S 18 14.2 299 61.3 Y
52 16.5 22.2 S 18 15.0 362 67.6 77
17 22.9 3 3 6.0 122 27.0 | & rap.
138** 16.5 23.8 3 18 14.9 294 62.9 %
118 16 24.4 3 18 11.3 238 46.3 ) grad.
43 14 19.2 3 18 8.0 228 41.6 77
10 12.1 2 2 6.1 321 50.4 & rap
28 1.5 12.0 2 18 9.0 366 75.0 | ¥ grad
103 10 11. 4 2 18 5.8 312 50.8 4
11 12.4 1 1 2.5 105 20.2 | & rap
35%* 10 12.9 1 18 9.8 518 81.5 4
50%* 11.5 11.5 1 18 6.7 278 58.2 77
11 12 11.2 1 18 6.7 250 60.0 | #t grad
104 9 7.9 1 8 6.7 444 85.0 7’
* RINERY% _ &IRILE total absorption

ratio of absorption ~ JLj@E & initial timber weight x100
> HEHRERTRIEYE 54 timber immerssd for long time after rapidly cooling

P 2 AEBRER A BIT 5 P, MBI O#EIL 15°C, RIFIGEIE 90°C, WIRHIRIL 30°C
HREAEE LT, Rin D MBS THRE S AR O PIREE ()R E BV TR L 7o, 2heounwTid 3
DI WTHRLILB Y THB,

FHARDYEBEOBEEIH DR LEED 1/2 DRZ D L 53 TE DR ODOMOFEHD S DO FEHE L HE L Ot 23%
L2 —ERORE LFIL, MERCHENT, RBERIA—RBECET 5 IIEREYET 2, Z0H
iz, J. D. MacLeaxy 1 XU 1019, (K0 X 5 7mBIEASRIIT 5 L HHEL T Bh, AERER T
BIHFRIIT S & 5 Th B,

A U
op D¢

6a : THEE @ 72 D IRDO—TE A —EREICE T 51T LB e R
0p = THEZ D 72 % FUAO—E fh —E BB 3 5 1 h B e R
2) RBERD RIS AKRDOZ R EFA—REE T LEI RS OB ELRINIEEDO AT 515
2B ThHB,
EEER L 0 ENM L FHEERT L Table3 D X 5 10ie %,
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Fig.10 iR & #R & OE|ELZE & INEWRER
M < IR (6D =90°C, InEGamkE=15°C, ME=t,

Heating periods and temperature difference between heating medium and timber

2 3 & 5 6 7
HEATING PERIOD (Hour)

treating condition : heating medium temperature (t,) =90°C
initial timber temperature=15°C
any timber temperature=t
Table 3. FADERE INEH & DRI

0a a =L f .

— == X BE 2l

(4 = Frie X B atEL & )

Relation between diameter of timber and time of heating

(calculated value by gd and measured value)
D
FARDHLCIR °C .
Temperature at center of timber { 60 70 74 80 82 87
B d=11cm £ OW M hrs ~
Diameter 8a Meas. value 1 1.3 1.5 1.9 2 2.5
._—i 3 ff‘;i{ m’l " ~ IS 1
EED=17 cm Calc. value hrs Z2.4 3.1 3.6 4.5 4.8 6.0
op
D' t = 3 it
ameter I%Ieaslﬂ”valﬂ% hrs 2.5 3.3 3.7 4.6 4.9 6.1

WHOBE, MEOZALHRIIWHO WL PRy TIIRD A 0L Ll E 12 T e L e X 5 In
BIRT, B IR F W OMAADNEED EREIRICO IR T BN EELTHRDIE, THIBHBEERE L WL
Eh, TOPHCR G TRBBROEBIELCHOALEE THIIET, EEROZIEAIhLTTE
ISy T T THOWPMIMRTRTEIN TV SHEIZ I D I brei#EIh, BEEFEYOS, o
FEBRLEBIC, BHOREN LK VCCEPRCE TR IATELLERRUDTCTRLHBT 20 TH A
510, ZThdz, WHBIARIC I\ CTHOFRIDROBRED, MORBHMOBECHAT, IFRCIECEHE
FE, AMUIABHL R CHTLHMAOREFHAMC L Y I N T, BEEAIHELITLL, TRLIZLT
5 F TIRAHKUKEI I 2 B D TH B,
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LU, ADIROMIER L KIS 5\ 0KE & OREEMS DI febie Lo, B R
{7eh, THRLELDDCETHEMLEL kD,
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X SwFEbhnic,

LaL, EBRCE—RHE EEA L CT-50d Lvie\gd, o EERNZYE 25, JFEL 2o
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4. 2. MRBREST

A FHOBREDFCOWT KAWL Y OREZRENEDL LUV OEIEFTH I L2E, W X5l
Bichoted’, J. Do MacLeas OEERETIC X AUE®, Fig. 11 SRy, HE12in. 0kY
5 RERIINEA L 7o, ALROHO RO OEESTEE, KAEL Y 1 fL.OoWHECIAOL ) OEE
RO BIEY R CRERMN S Y, ThI VERTIROL D of8IIs, WX D LR FAoHE
DHTE DD, BEEMIILed, ¥, ZoMARMLRoEVNTIIUE By (Fig.11—a) ,

CRAUEEL % (Fig.11—b) ,

D OFEREBETTIUL, ARECMIL I RIIED 18m LT THHDT, TOKREZORA
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CHUTHERD 12 DB XD FETLEE»BD FE
HEDEIEAGIR E Te b, i b OREEEOE

L
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'.— B
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Temperature distribution in HEEE L Ibh, Fig.12 oin# Cheating)

longitudinal direction of timber DA, MEOISNCTES DTHS 519, i

R L TR om OHKTIEL, L0 RE S ML 700 T 5 OUEED 1/2 OB X O RICIEREKES
SO EEREA LRI E <, FiEA S OBEBEEOKEI I Eb T, HWRMAUGIRE b B LSS
I B T, BV, BEXNOILIHEINECLY, FO2EOME RN T o CRAED
BEEOBRERED, Bt EEGERE L oo CEbhiciodss, 1D X5 Lokt ZoMieo
AT A BRRET B BN B,

Lh L, —fcid c o FMOSE MBI INEO PP Fig. 12 A2 & D Fbh, RHo gHe &

CHEMBCELS 1D 2\ 5 O EBTHS ),

P EDEZZR T, AMOEHEELKRLP LV EELLHLTHBD, XL TioELH
AEL U E 5 BT T B,

Fig.7,8 OBHOEE, FLEYED 1/2 0B 0 2 A s HEY B CEELC, Rl EOH
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Al DI ERRD D L, BHOUMICE TIT40~50°C ThV, M HEHTHE, LIEWBETFLT
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OYRFHEOEBEDML, fo& 2, MORMEEIHK
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TEMPERATURE

— HEATING WERTH D, RIEVILUDILFig. 12 0 X 5 inih ##
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SURFACE by CENTER BhRMAELTTHS 5,
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VB MRS S Lic\wn b, Fig12 ok 5k b NEofEc
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WRM2EL oD, BEX DG SAR S, RER
VTR D 0 T OWER X D E L, Mo &
PR LEVCEEEBE LSS ACCRD, MOERMEE S E0o—BisokBiB L B LMD LELTIWT
BHD,
4. 3. JIBETFEHOO
MBTRE, A2 O CHB LALHETHT oD, ZoHFRINIORMEZMET 258 s, Kt
BEREEYSEMHL QO 2EARIETERTSL 52, TooBEEil, MEBE e Fc/A—EcKo A
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TR, BAFOEHATE, REMIMEAC 2 RN BEME1 2L ILEARRARY 70X ATEH DT
EBITRAI D LD,
DEnZ emt, RFOMBEE, (EF, REESEYEEL CCFIwobike B IO XE TS
%o
44 pEEE
BB OMERETY, HOMEESRINCIThEBIHDIZIE, B A XA, KB HEAITIRK
OFFELELA TN Y, FLVL, 100°CRTAUEBIEL CLE 5200, MHBCET5C 23T
Fieu, RERTH 90°C TRV, T OMORETE T2t b, MEAELEYCTHS L5 &
ZUE, o SRR T I LT ER,
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AERCH L BE S Th 50 5 90°CORERROIBR, KOEFRIIm: U Y 9.3kg hr
Thoo TORDIEMOMEIML o220 b, WEKLTERCREOMEZTTS X Sdiug, 90°C o
BBEECLTETS 2,

o kL, MBGHREAERIL TEILDCHEBEL TS L, KPOEHEREETEI LTSI THE
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THEUIHROESINEHCRIET 20, L, BINEOZDHIET S LEZZL DS, 2HD
SV, BB SHIRCETRCERHThD Y 5 LThRAYERC M, AAROHKEIELKHFT
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Fig. 9 0 ZEFRIL, 2WogA oW, RBRMAIKERL Th 525, ZIUIMPREEZ(LE OB
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AIMEE I ER OBIRBARL D L, FL L THBRCTbs0THE B, BB L HE i
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I
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WeXET 20 ThHLH Db, HARESEAL T, EXOERL, MAOENIE L Ieofeh, MO
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IR 5 2T EIRThS 5,
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—fac, WIRTIRAMD BBCEEM T2 TLE, VUL UERG I ACFE e L EWOMIT
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Research for Wood Preserving Treatment (1)
Temperature change in timbers heated and cooled with water
solution of a preservative, and treating condition of hot and
cold-bath treatment with the same solution

Shozi Amemiva and Mamoru Inoul

(Résumé)

The hot and cold-bath treatment is a method which injects preservative into wood
as a result of temperature change. So in order to determine the conditions of this treat—
ment, we measured temperature change in wood during various periods of treating with
thermo-couple, and researched for the relation between the temperature change in wood
and the adsorption of preservative,

The timbers used in this study were air-seasoned round timbers of AKAMATU

(Pinus densi flora) , and the dimensions were about 190cm length, and about 17¢m and
llem in diameter. The preservative used in this study was walman-salt, and the
concentration of the preservative used was 1,25% water solution, The treating temperature
of the solution was about 90°C in hot bath, and room temperature (20~30°C) in cold
bath.

The measuring points of temperature are shown in Fig, 2. The equipment used in
this treatment is shown in Fig.1 and Phot. 1.

The results obtained are summarized as follows :
1. Temperature change in timber during various periods of treating

The results obtained are shown in Fig.3, 4, 5 and 6. Fig.3 and 4 are time-
temperature curves that were obtained when timbers were heated in the hot bath of
the preservative maintained at 90°C, and when the timbers were rapidly cooled in the

cold bath of same preservative maintained at a room temperature,
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(This method is called a rapidly cooling method. )

Fig.5 and 6 are time-temperature curves that were obtained when timbers were
heated in hot bath, and the timbers were allowed to remain in the preservative of the
same bath while both the timbers and preservative cool, both cooling gradually from the
high temperature of the hot bath to a room temperature. (This method is called a
gradually cooling method.)

As showh in these figures, the rate of temperature change in the round timber of
a small diameter is faster than that in the round timber of a large diameter, and the
relation reported by J. D. MacLran almost comes into existence in these results. That
is, the time required to obtain the same temperature at the same proportional distance
in any two timbers diameters d and D, respectively, may be directly proportional to
the squares of the diameters or squares of the radii. For example, assuming the same
kind of wood and same heating conditions, if 84 represents the time required to obtain
a given temperature at a proportional radial distance in a timber of d ¢m in diameter,
and if 84 represents the time required to reach the same temperature at the same

proportional radial distance in a timber of D ¢m in diameter, then

% d?

Heating time calculated by using the formula (1) and measured in this research are
shown in Table 3.

The rate of temperature change in timber is faster in timber heated or cooled during
the initial periods of heating and cooling than during the final periods, In general, the
rate of temperature change in timber would be almost directly proportional to the differ—
ence between temperature of heating medium and temperature of heated timber (Fig.10).

The time of the cold bath treatment required to reach approximately the same as the
temperature of cooling medium at center in the round timber is almost equal to the
time required to heat the timber.

2. Temperature distribution in timber during various periods of treating

The temperature at points of 30 ¢m distance from two end surfaces and at the
mid-portion of the length of the timber was measured to ascertain the temperature
distribution [in the longitudinal direction of timber, and the results obtained are shown
in Fig.5 and 6. There is no significant difference in the temperature change at these
three pcints, Ultimately, there is no significant temperature slope to result from the
effect of end heating on the inner portion above 30cm distance from the end surface in
the longitudinal direction.

The temperature distributions in the radial direction of timber are shown in Fig,7

and 8 when timber was heated or cooled. As shown in Fig.7 and 8, the curves indicating
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the temperature slope from thd surface to center in timber become straight with the
passage of time, either when the timbers were heated or cooled.

3. Absorption and penetration of preservative into timber after various periods of
treating

When the periods of cooling on the rapidly cooling method are equal to the periods
of heating, the absorption and the penetration of the preservative into timber are
increased with the increase of the periods of heating, (Fig.9, Tablel)

When timber of 17 ¢m diameter is heated for 6 hours in hot bath, and one of 11 c¢m
diameter is heated for 3 hours, the temperature at center of timbers is almost equal to
the temperature of the heating medium in hot bath, and a large absorption and, conse-
quently, a deep penetration are obtained by the timbers, It seems that the time required
to reach the temperature of the medium at center of timber is the longest heating time
for the [timber in hot bath, and it is the heating time at which obtain the best
effectiveness of this treatment,

On the average, timbers subjected to this treatment retain the preservative of one-
third the amount of the total absorption in hot bath, and other in cold bath.

Even when the period of hot bath is short, the absorption of the preservative into
timber increases remarkably if the psriods are prolonged longer in cold bath than in hot
bath,

The results obtained when timbers were treated by two metheds of rapidly and
gradually cooling are shown in Table 2, As shown in Table 2, the amount of preservative
is retained more adequately by timbers on the gradually cooling method than on the rapidly
cooling method, when the periods of rapidly cooling are equal to the periods of heating.
However, when timbers are immersed for the same as the periods of gradually cooling
after rapidly cooling, the absorption on the rapidly cooling method is equal to the
absorpon tion the gradually cooling method,

4., Treating condition

For the hot and cold-bath treatment, when timbers are heated up to as high
temperature as possible in hot bath, the better effectiveness of the treatment can be
expected and there seems to be evident the relation that the absorption within a certain
range is retained by timbers when timbers are heated up to obtain a given-temperature,
and cooled for longer pericds in cold bath than in hot bath.

If there is this relation, treating periods for this treatment could be determined by
means of the formnla (1). In general, it is effective to prolong the peridos of cold bath
rather than the periods of hot bath, and it is desired that the periods of cold bath be

as 'long as possible,



