R BB B TS A0F (2)
s vA v — FME RV SEMRERSIEEIZX 2T
LB 2 n - R o NREERILL LT
JETIEAL E 2 DMBRGEMH 2 oT

W o B O
I E /e

1. ¥ A #H &

A OPIEMECI\NT, BiIERAE LTI vy — bk ERTHEREECLEVDT, 7 vty —
MBI X D BB H SN AROMNRERE LY M5 2 L1, FEONBAEEOUBLGYRET D1
DIEBE L HERNLOND LELT, £EBRYTRO, ZDOZ LBELTE, J.D. MacLean 2%
TCRKEESELNIVT, SOEBRBERLERL V50, BAESECBE LTI, EEL2, F1
WMEBVTKBEOBECDOWTHREL TV BB WTY, 74y — R IBBEDERICS L,
FRETI vy — MBI X 2RSBEOLERC KT 5 HPEEBLZHBHICL Y, AF, 7
~Y, 7FORAFE 10~20cm, KX 180 cm DK DV THE LR OWTHET S,
WEERDD, FIREM L L5702, 3DEUORILEMEL D, ThbOERMEND, Kb PHRE
HERXELAWT, AKOMBEOMEMRE, BMKBERARLAHBEL ThI, ChHORERAKE S RE
DEHRD S 2 R TH D25, BEELER TIIL ORNMECH I D REN S 55, BOEVGFAR
ﬁ%%ﬁa&B,:nboﬁ@&mbT£WMK%@®%EmE&,k<K7WFV&tE®mm@EK
BIHHANREOHACEHTELZD TRV 2 ELbh 3,

¥, BABEOLEEAYRET L, COFEVAMEZMBALT, HADESYERI®ZZ
Xy, HACHEH X, TOBSHLT, HHOEKREIME SR TEUBEE, TibbR®Ri| % FIA
LT, BlEERIRIEARHETHED, WBTOMRENEYASDZ LARKCEELZ L 2 EL
bhaDT, HNEREELEZHET S LARC, B LUAKOHFIR 1 72 BDHZAT, Kivw s £ —
FEACT, HREAECENEL, ILCREEOAREE LI/ RRK 0K 0EEN ¥ RABEAE
X BHARENDELTELT, Thb ORISR LERED 2, 3 DABAMHCOWTHRET 5,
eff, AEBRC KT HHNENDOWERCIISVOMELSH S0, TOMUEMEIERNEL LTibE
DEERENREY bRV, AR REE T, ABEEORFCTAFIATCE b0 LE
2bhb,

e, ARBRERO—IMIESE, £7ERAFRHELZRELCE VT, BELLLOTHS,

D @) ABBHEERFSERREE
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2. ® B F &

2.1 HREREQRITE

ABEEBIEIRCTEHLCIDOLALT, RENEIEIBRLALIICM-2v AL v2 vORE
A PICEED 2 A TR DTchy, FOMOBEITE = —AFTIRH s vt Y — FlEN LTHVOT,
RSO E 2 L TRk,

FRELIRCECT, RAE,LLOORBEOPEY 5 FHHML, MMERCESCTRIFEFCDIR 20
5 2 EMRHBL PR ILDRDT, FERICE VT, RAEDE&EYRTWila, $icbb, fME»LD
AEGEDYBELZ T HHASOBRERLEWERA L LT, HARKOEIDOHRALESN, LTOMATEH
T, FLLTHRAENLLEOER L, £0 1/2 DR IO ACKT HEELHE LI,

2.2 MAEHORIE

AKOEECE, BEMNEROMIT, BILREILELROBEIL, LOYFORID 2BHFOILY
Bt SHEK 8mm DAL FTHELIAT, Kite 1 7OMBE, 1 7ORILBITEDOLERL
TIIELRARBIE TR TA L, BABALRVESIRL, Z£0D1 FEIKE~</ 2 -2 2k T 28T
EHELT, MADENR LD~/ # =T, RRELDELID>THB I LI,

TEST PIECE 8% 305 PNRBACBWTLFig. 10X 51, —HOREAED

WTW”“E | GUSSPIEE 22 LT, o 5 EIRERIC 7 A7 7 — I CHE

o2
A T LT A BELLVWIIRL, BELCKEEDIE
‘ L] 1:8 ERDICERS 20 mm, & 8mm OIE BT, O
‘ \gm:il CHE 6mm, BX 150mm OF 5 AGEDELILE
el B, WRADRIE L ICARBIRCH 7 A b
] g Ve, DRI AR SE S TRENCE L,
ke T oD R & AT Fig.1 0
Hy HROEIRSS Hy ITE TER L5, 77 ARFCRBRA AR, TORBIICHED
Fig. 1 ZROBEUNTER AT T AEy, EOFIMOILD T ARANLICD

Equipment for measuring air permeability

EHL, TOF 7 AF LK~/ 2 — 2 h#EfETH, 7
FABEOPRELER Y TR L VBEINR, BBRAZELTKE~/ 2 — 2 LEKELTHSE0D, EFOH
EECK UICHAPENOEE KB~/ 2 —212EDH, KKELDOER I OTHRE L,

AERCILBER 710 mm GENES) 50 mm) OBWET, 1MEEOHNENASE L 0ETELL
o DRZERO B L L,

BABREOLETEFOMPNENE L MABEIL, AULRBRAOF 5 AELKE~/ A — & L¥E
L, ZORBI %7 LAY — MHPRCANRT, ZOBOHAEN®HIE L,

D DESBELEBOHFANETUWECRS T, K LKE~ 2 — 2 B EETHIHDA Fh
DESIL, MEFORELMC LD EANELL, HHOEABEH LT, —BD27 v 2 vORER
RLTWEMD, v/ A= FRRLNWIEEIRIMHAOEDOEN 2R LTt L, BunicwWAEE
DRBRCE T, </ A -2 fTEOBEIFAEECRSL5CL, AMrb~/ 2 -2 F TCOFEMYS
LS Liedh, RMESADOEADENERL, WFROBELRBCRIZ LD LA, </ 4 =K1K



A B R LB B B3 % B SR

(2) (WE -7

BFon BN, UBAHFCI2ETED LELT, ThPIK, &< OBEERHCIIEVL
TRRH R, HXIEE LTOREKY D 5,

3.

3.1 AKADREZE(L

0 g AR P
HEATING-1~COOLING
HEATING~T~COOLING

k& E

x Doem
— Pressure curve
—==Temperature curve

v

Eh iR
X @R

2 0 n

5 4 5 6 T 8 9
TREATING PERIOD (hr.

&a)

Temperature change and pressure change

in timber (rapid cooling)

i Species : AKAMATSU, £X Length:
180 cm, % Dia.:(1)....16cm (21), (2)....
11em (21), HmEhiREE Heating temp. : 110°C,
“HREE Cooling temp. : 50°C (7 vA Y — b

% f\ T with creosote oil)

FERHETLALILLSKE, 7uvat
Y —blEACT MSREBECI DL
HEINLKENLKDT <>, AX,
7 O PWIRE R BES 2T,
BBt X OMHIRGA 8 U CHIE Licks
Bo—p#l%x, Fig.2,3,4,5 T%ET,

Thb DM &,  MEME B
110°C, #BHAEEX 50°C AV, #
OYFRETERD b TIeotk, D
fedd, HMOMPHREL LTI 5°C,
B3 20°C ¥ CHLLIDT, %
DD L& s 5 fedic (3.3.4) K

. _ATMOSPHERIC PRESSURE |

 rcm depth from surface & Bos ¥ B o iRz
¢ B¥RoR:

) A iE BF R
Fig.2 7 7<= OMNOREZEL L EHNEL

Gan)

EERRRLOVICER
1200
- -
400 £ Ji00 E
: £ 10 HEATING =~ COOLING i 05[
0 & o . ATMOSPHERIC PRESSURE | | &
= %0 \ L
a | R8T \ I -
{00z 80 RN V.4 *JOO z
He Wogl AN O w
=3 oS \ > 4
2% 2 o : N N >
e ‘mg g B \\\ (z)r \'\’ ‘(l)': 200 L(?J
Sy w >/ Heatine-{-cooLing &
> a0} 300
w
= 300/ . I cm depth rom surface
x B v
2 — Pressure curve @r -ja00
tof == Temperature curve br
12 L e BT A - o
TREATING PERIOD (Ar)
Fig.3 AF¥FOHAORERLLENIEL

Temperature change and pressure change

in timber (rapid cooling)

jEifE Species:SUGI, £ & Length:180cem, &
& Dia.:(1)....16cm (21),(2)..
m#dEE Heating temp.: 110°C,

..13em(2r),
RS

Cooling temp. : 50°C{Z7 v #* vV — F % FIWT
with creosote oil)

=
T
E
'8
"~ 0=
100 - ) ° =
= OSPHERIC PRESIRE[T =
90| 0 W
5
80 R N ) 0 A
RO o
il RSN &
< e
w 80 Ty
«
3 50  10anmdepth from surface
5 a 7Cm .
&40 x scm(bs)
a
5 30 —o—Timber pressure at
w
s 1ocm depth {rom surface

RE» 0oniR20 411 EH

—

Tt 3 4 5 6 7 8
HEATING PERIOD (£r) —= COOLING

s MRS
8 9 10 11 12 15 14 1

56 1718
PERIOD (Ar)

Fig.4 7rOMROBRERL L ENEL GEm

Temperature change and pressure change in timber

(rapid cooling)

BET, HMEALE U O nsReE FjfE Species: BUNA, £ X Length: 180 cm, [Hi% Dia.: 20cm

@),

R EE Heating temp. : 110°C,

WHERE Cooling

110°C,. BEEE 50°C, KM O#ME  temp.: 50°C (7 v ¥V — + % H\T with creosote oil)
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/\\ - B 15°C ¥ LC, Bis
P __gmﬁmgﬂﬁML_ng TREED B 3 L RS R T
oo lz RTHEL, FOERO—H

Sl Ol Tmeatwe | & RBIEE LCRICR LR,
éig HEATING=———NO HEATING Joo 2 1) ERERC LT, &
%m i depth grom surgace ol B2 b FIU BT 557
e e Lo B AKOEESNGEDHBO
of el ane € akiBbOLD, A—Ak
e by G T T T TREEID¥ED 120K
Fig.5. AFOHAORESL:ENEL (H4) SO/, PEROWSDORX

Temperature change and pressure change in timber § ,
> (gradual I::ooling) & D, FlinBGHIBRAHROW

K& Species: SUGI, £ X Length:180cm, [EEX Dia.:15em(2r), O, Tibb >
iR EE Heating temp.: 110°C (7 v # ¥ — bl FH\»Twith creosote HIom, 3 7o bR LMK

oil) . BRELOREZENKRD L X
i, MeBHLEXD, BOKDOLLREAEEIRLARY, F1ROKBR AR LLBELIZLAY
I-E‘_‘l Uﬂﬁrﬁ]‘é’fﬁ ]./7‘;::-

2) F1HROBAHL, MBRELKBEOIHRE 90°C & Lichb, MBRHIEBBL TS, L
FECICH IR ER BRI S\ A2, AERTH NBEED 90°C 0BFL, I bHAMNREL
90°C I LIEWICIE-S\ o 7edt, InEVREESY 110°C OFAIE, MBS HELERL TS, HAEER
Tedied 100°C 2T, MR 100°C 2RFELTV5 X 5 THolk,

AFAKRORRERC L, RAE 16em OFEMBEHE L THD, 5~ 6 Rk, FF$
ED 1/2 OB XD EH 100°C CEL, ZDOHI DAL 100°C 25 LoSi, 1~ 2Bk Thd
A 100°C KZ LT, M 100°C 2ERMREF LoSitictkic, B0 AR TR LE» 2~3
CCRABVWOEIAET, FERCP O VREY LA LI LDS, s, dLEAOEREIHEELLT 100
°C #BFELOTHT, Fo& XL, 15 R LY, HARESKRD 110°C & T 5% ¥ CHET
Elehot,

IR OFERND, MEEEA 100°C X BWEBERIZ, MPIERER 100°C k& T 5 Lithokn
P LT, YoM, TichbHRicBUOKNFEELTW AL, 100°C 2EF LoSid, REH, LK
@O TLRWCEHRELTETULILD T, REDLD LW 100°C 22 2 TP A, HiE»LH
100°C DARGHEECE LD THTS < ob, FHIC L OTHEE 5, o khRECEEHS &\
2 2%, 110°CIESTRVDOTRIRWIEELBRS,

3) AERCAGICT # =Y AR, F1MCACCIOLABEOHTH D00, AEOHEDOR—
BRI Z L OEBEXHARTHRD L, ROICWKER TR LB EDOH, 7 v+ Y — THELE
BEIVEL DO TND L5 ThHbB, 2D L% J. D. MacLean®” 2 L2 Th, T CRERIN TS,

4) FOBETIRWEOBEIIL, MORLADRESRECHATHE ME VWL X BHILS
L, ~ERENEALTHLTRL, WRNCERELOREEN VL RO THLEHIND L, BB
THEETZ LI BRI, BERORLHAMOBETH) L3 CHbILSY,

5) BmoBAIL, BWEATEULIUDTS, Fig.5 RETL K, LiEbHREREOE L
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<, ®EA 100°C UTETRORETE, ThIVPLBLNTTEADRL, MOFBLATH 9~10°C,
REDOEED 1/2 DIRID[T, 5~6°C RELVECRET, WREFALL S clRe#iEisisT
BElLTeE, RFHERTZ L, MEDCHMBA LLEVKRKL 0 TRL, ThbDBHOBEDEEDE
FKER CUBEINBE LB LALALTH S,

3.2 AKXKADERESNR

MEOREIEETLS Lick 51, RERTIIAKDRIOFEATHUEL T o>kdrb, BHTHO
BESMLLH LR, KER CTLE LBEOER1LEL T, ALY BERYET O LT B
DiE, RAEDOEBIRLILZ L3V THAH I LELLRBYY, LI TZ Z TRERAR DR
ZDOWTDHRL BT,

KECRELHE LIcE, T2 LTREILIROBIDOHL, TOEIDEIOHLTHY, -

BREICkT 2 2 A0EEX B S LIt X n%
8 " - . 100Rss 6
D, &5 REMRTHORES MO HETE LNl B é%gg 5
b eELT, TOHERY Fig. 6 CHEHIICR S \3 L \ v <
To CORMARCKTBERME Ll o™ 2 \“\\\ s S
60, \\ b
Lt 2 KOREHERTHY, TOHBY o 2 “ o
o
B CREORE ¥ CHER L TR L, 2 40 %t \ s E5
30+ L =
—fic, AKREMBMLIBE, ToAkD F y 2 %
R AFROBRESMEIEEIEL T, PO 100 0 2
DT LIEWES 7e b, ZoMmgsitdy 0 % o r o % T
RADIAL DISTANCE FROM SURFACE %R@bs ¥ &H0Me
D e BN, HnEy B3 s
BOXSRIeBH, MBI ERTS L AKAMATSU SUGI BUNA
EREAHHROLE CREBIIVRL DT, EX Length: £ X Length: £ X Length:
21 <y S A A . 180 cm 180 cm 180 cm
B D LIECE DI ERICES 785 ¥#£ Radius: H4% Radius: ¥4% Radjus:
LEZTHLILOMBLEWTHH 597, = 8em=r 8em=r 10em=r
) ) o~ i Fig.6 HKDEREA HHLE TORERT
D C LRAEHE AT 90°C THM LIS Tempsrature distribution from surface to center
ALY, REABEZRECELVERELT in timber

msJR B Heating temp.: 110°C
o, 2 i3 7
0°C & L ARDEEOEFORIOKOR (7 v# v — pil% AV T with creosote oil),

BE 2 ROBRLEDBED 3 i ST, KM OFYAEE Initial temp. of timber: 15°C
EUDIRRBRO X 5 B EC TV 5, BEOEEE LI, 3ANRLAY—ERECRSL LS
ik, COEEYYCEX D LBFINDELIE, RCk\WT, AKOFLEADEREYL, REOES
DRIDEDBREXFHEAREROER L EEOME L Th O ANTTREYRERE LEL D LHNT
X

Fig.6 CH\WC, BENREONE L LHDAYABIE, rOBETHILLDHEVS, MiokEs
LA EALTOE, BRHENDIL 100°C REF LT3, d3bHA, HHRERESHFELIILONLE
BLEZDOIREFETEL, 0, HECRTIXCHOBOREMONME & O AT F H BRIV,
FRDIIK, HABMALOLERNCIRD LW ZhbEL DL, EREENLD, TOLHAM 100°C
FECERTH I RIeB L5 2 21k, MEAREN L 2 110°C THoTh, REREX 100°C %
FRRELOTIFCWBDO TR 2EZ2bD, DEOC LIREREXEHLETC, RbbAFHKC
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X hEERBEYHERE Lic, BRICE\WTh, ERAREREGHETE /RO, RESD 5mm OB
XD RKROBE R EEWCIUTE LIcHER T, B I+ Tt 100°CIle i1 5 5%, £ D, 57 b B 100
~102°C ZREL T B LWL Y, MROHERERE &2V icbW— K LicEEN2 bhi,

IRBEDZ Ehh, 7 vAd Y — FHTI00°C U EDRE CHAKRE S LIcEE, TOXRMEEIIHEMLE
Wi, KOBROBEXROTED, SHichdLOHKIKOWMEDEETMHAIN TS X 5 LEESH
FERTHIDLELLN S,

3.3 HHEEZ(LEHSVTRIT3HFEREZORROHE

3.3.1 MPRERELHEE

Fig. 2, 3, 4 OMORLADRE EA ik, Wi RiE & HPRE L OEOKE, T & 2B R
0T, A—EREYERIIKERY 110°C & L, SREHKERS 100°C & LTHELTEbLT L, Fig. 70

(a)

()

ti—tm(°c)

\&) (@) ti=110 CeLTEtHLE BE
) thi=100CLLIET B L=B e

I S ST R A S N A S B S R
HEATING PERIOD (4r) HEATING PERIOD (4Ar)

I | |

TR
9 10 11 12

Relation of heating period and difference between oil temperature and
temperature at center of timber
m#EJRE Heating temp.: 110°C, AR OFIHREE Initial temp. of timber: 15°C
(a) is the line calculated as £,=110°C, '(b) is the line calculated as ¢,=100°C

Iyweih, WThoOBETD, MAOWI L HAEREN 100°C KES5L &, ERLLIRThLEEMN
S\ h, EOMOMMIIENTGER LD, Thdz, ZOEBHTIRRRIED L2,
' log (bi—tm)=k0+C ........c..... Weieenaetieeuiie (3.3.1)
to: INBIRAADRE, 6: MBRER, tn: 0 RERIMABOAKDOHLRE, & C: HH
BEDID, Fig. 7 OEBED b, C #HBELTRILKDOLE D THD,
£H=110°C D &
A ¥ KPOE=16.5cm JEEZ=8cm Or ¥ k=0.361 C=4.61
KAFE=13cm WEEI=6cm DL & k=0.522 C=4.46
THA=Y  RRAE=16cm JPERI=8cm DL & k=0.446 C=4.86
KOFZ=11lcm WEEX=5.5¢cm DL ¥ k=0.925 C=4.75
7 7 RAE=20cm WERI=10cm DL & k=0.228 C=4.84
(3.3.1) A% 6 THHTHE (8.3.2) Rifeh, -
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dt

Tl LG 2 BT (3.3.2)

(3.3.2) RUTH PR EACHEEE B L MO LREDEC AT S & & 2T,

TR B Lk, MMERER 110°C L $R&H, 100°C (EERERE) LTRENTHS
y, AF, v VOBFICThR LTHERCELIRBA/IELL LW, 7HIBREOHE, MBOKY
CEZE B THh 5,

3.3.2 EELFH L EREHCBT IHARE

ERAM L A L OBRRIKEETMB LB AWK L CRR e Avie, 2 ORITsdk
HEE LTI D 3L oY 97,

tl_tm. — tll_tm/
L—1, Bl TTtrrerreeeeeseseeeeeen

KEROEBEEMT ,=15°C, £,=110°C ITED, FHARMERE t 2%, HRLCIDELBRILHDT,
WE SRS OFLERE tn ZRREHOCTEELZEORMOFLRE Lo CHRE L TERERY LB
Lz

3.3.3 AKDEL L IBEEE
BEHEFTRERCE VT, HUEELTRE IR S IDDOARDFERTRRCTE IR DY,

@ B o R BAAKOBIEEER, o BHEEX o 725 AKOBIEEE
(3.3.5) KEBWT, AUBEOAKTIT @ & @ RAELWEELZTEL 22 uwhb, KAD X

Table 1. 2 SOHADMARHMORMEL 0= 2% 0, 1 X B

a»*

Relation between calculated value by 6:= a; 0, and
1

measured value of heating period in two timbers

A¥ SUGI
HROHFLEE °C
Temperature at center of timber 59 70 86 93 98
B ai=13cm EHIE  hrs.
Diameter 01 Meas. value 1.0 1.4 2.0 3.0 4.0
FEE hrs.
B a:=17cm 04 Calc. value 1.7 2.4 3.4 5.1 6.8
Diameter A hrs. 1.8 | 25| 3.6 | 50| 65
7 s <= AKAMATSU
HKROFLEE °C 64 81 92
Temperature at center of timber
B ai=1lem EHE  hrs.
Diameter 01 Meafs[é value 1.0 1.5 2.0
HE hrs.
BEE a.=16cm o Cal?;évalue 2.1 3.2 4.2
Diameter EHIE hrs.
Meas. value 2.3 3.3 4.2
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51 b,

] 2
— e (3.3.6)

ZOBBREFMMALT, FAMEORLS 2EHEOEROHIROFLRED, FA—RECETSLELLNH
Y, —JTOAKRDOERAMEN D, MOROAKOELFHHE LT, EAMEL LKL TAHicH, Table 1
DIBIE, A¥, 7hHwYLbLEG—KLTEY, ZOBRRDSE Y L2 LR LTS,

3.3.4 HWREOMBEMIERK

AKROHLUNDEEEDOBRE ¢ 2RO BLDI, MEOWMERKY K TREIRB L, RAVRY

XZO‘.‘) 7)0

bt ti—t
Bobabobig (3.3.7)

(3.3.7) KXEW LT K kbbb &,
K=t (3.3.8)

—tz—tm
(3.3.8) RIINBJRE ¢ % 110°C & L, 7H=Y, AF, 7HOMORLRE tw D 50~90°C D
B L EROEFOE IO HOMNRE ¢ © 70~95°C OFiFOEK B Z & OEJELRALT, &
EhDLPREOESORIDOMEOMERE L RDD L, KDLED THD,

®E B RS
Min. Aver. Max.

TH=Y  0.589~0.677~0.761
A F  0.667~0.697~0.761
7  F  0.611~0.622~0.629
EOBETH, HAREIRRICE TS &, MERBOMEIAE 50, &L LKHUOMEIL 0.6
~0.7 OFEICHB L 5 ThHBY,
3.3.5 #IKHCER
EE 10cem T, BIREBEROMEN 6 X107 mihr OAKDOFOHRENEED MAKFCHE T, H5H—
ERECET 5 BHBEIINBF (RBMZLOHEIC L BE?) & AERCHEA LR RORES,
A —&4 CR—REET 5 ICHEL NBREOERED 5 5, 60~90°C DEIDOfER (3.3.5) RICfLA
LT, A¥, 7H=Y, 7FOBIHBOEYHELTADLKRDOLE D THS,
7A=Y  5.4~5.6x10"* m2/hr
A F 5.4~5.7X 7
7 Ea 4.3~4.8%x 7
EEEOMBAREIIBKR IO LTHEL TV, KERTIXZ7 vty — FHCMBALTED,
EMARDREDECHRKEED T 200, CALOHEINMEILE Y EE TR, Ekno
HEYTETLIOL LTEERRL,
3.4 HAENE(L
3.4.1 AARADOBEREIC X 5 ENEL
HHROBREEIC X 2HAENELORRERLYBEICARS L RO X 51285,
7 H =Y OFBAFIL, Fig.2 KFET XK, iR 110°C Tmsd 5% &, HohuEERY60°CT, +T
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CEDMEDENIRKEL D 30~50mm mich, HRRENZTAUEEALTYS, EhoHirE:
A EBRIED, TR ER LT IETE R\, HORRLEEN 100°C i@ LTh bR 50°C T
BCEHT S L, 1 BHBCHOFLEELER 10°C SSLLATALRVDOI, RBSI0EMLIE
BMCET LTREREX YV EVWERERL, DWIRAKEX YH 200 mm EWEE CETT 5, T8,
REMETT 5 L, BFRMHBENIVLTOEALIILDS,

AFOHEAL, iR 110°C THET5 &, Fig. 3 KFRTX 5K, HRBRED LA LHRENOBFRIT
7A=Y OBFLAL L5 CRE EFCERTENO ERIIEFFREL, gk 1 RET, HohoRE
13/MEART 60°C, KIEART 40°C ©TERVDOR, LTOWH/DOEMNITTCRHEACEL, AKZELD
100~200mm FHWEHNCELTE D, M@EO>SF THORENERE e ERA LTS, EHX
HEOVEILCD, B LEOGCET LT BENS N, &2 AHD, REDDEERD 1/2 OFZDHS
DE%H 5L, BACETHOIRXRITE DWW 1ERTH LA, FOAE IXFFINEL, KGE
Xh 10~20mm B e BIRT ElN, FOIHKEY 50°C OWCRCAHHTS L, HOohLRENET
AT, Z0WAOENOETIRIEHETHLL, HH 1 BETEEL 15~20°C LAET Licv ok, E
NERKFEL VEVEREL, LERVWRAKEID 200~300 mm EWEAETLTLES, ILRE
EXRTHAUIETETENIET LT, &KE AKEXD 400mm ENENETCETLT, BEHMLZOE
NeREETH, CORTHA=TY eI Lied, Ll, RELLESOEIDMFOENLT »~> OBE
AL LS R 5,

LZBH, MORLREY 80°C ¥ TCLALEAIRAVTAHNTS L,
100 mm RVFET)E TLAMET Liglr, .

7 F LM OB, Figd RT LK, MBFFCEWT, HOoPOREIMHSEL toTh, #H
EARKRKELY 30mm HWENETLLEART, SHRCETh, ENOBETIRL, KKRE
EDENZEAL O ZBEETLOAELLEWEERS

B EOBRKIIRE LT/ IRBH AW TUT DR T L IRRAE ML Thic,

3.4.2 NEBACHET BHPENER

Table 2. R HROEZOEENE L BABERC KT HHAES

Air permeability on radial direction and pressure in timber treated by hot and
cold-bath method

% ORI DEINIRTHEL D

. M " E A
BB ERD BRI Pressure in timber®
i @®wy Number| Air permeability BB DBRE BRI DB
Speci f test Under vacuum NI - :
pecies of tes of 710 mm Max. value in hot | Max. value in cold
piece bath bath
Min.~av.~max. Min.~av.~max. Min.~av.~max.
mm mm mmi mm mm mm mm mm mm
(P;:ESAxnﬁg\ﬂso}'{z) 20 —455~—560~—643| + 37~+ 64~+ 79| — 23~— 55~— 83
(Cryptow?elrjgljaponica) 10 — 28~— 48~— 82| + 67~+145~+170, — 19~— 42~— 63
(FagiUcheI}mta) 20 — 16~— 60~—124] + S57~+ 77~+136] — ll~— 21~— 27
(Fgggﬁ;}e’zzg) 10 O~— 3~— 12 + 9~+ 34~+ 54 — 2~— 4~— 8
KARAMATSU
(Larix Kaempfers) 20 —560~—660~—690] —— ~+ 63~ ——| —— ~— 49~ ——

1) BUNA-heart pI#MX3_Td# Species except BUNA-heart are sapwood.
2) HZEE 710 mm FTRBIAKREELMAESH D Difference between atmospheric pressure
and pressure in timber after 1 hour under vacuum of 710 mm.

3) K&ELD#EL LTHRT Difference between atmospheric pressure and pressure in timber.
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(1) #BENOBEEE X HRENZEL

Table2 T\ TRERBRA D 2 DETLS Lick 5 iR H O@mErk L, BABRKFOENELD >
HLOKRKE L OEDBAMEOMIEL LTOFEKR, T, B/MELRT,

Z ORBRERIC LT, BROBEMINRL —T10mm OFETICE LT, 1EEgOMPENLT
A=V, ATV OAMBRDIRELWEL oD TEEAN L L, —450~—690mm OFFAE TITich,
AF, TFOAMRZNEDNT, ¥ —100mm (HEF T b, FHEAOMHIIBEEINEL TREAER
Eibisu, ,

Zhh ORBRA ORBFRFOMPENIAFTIM BRI R LY, RKIKELVEKNE 170mm dEL
D, FFAMBINKDE, Ta=Y, #7 <Y OAMIELINEL 52T, RRELLH 60mm &
R7RBRFTER, R T FBUMERG/NEL 2T, 8 30mm B b T &, Zhicxl
THBR ST AHNENIT A<, 75 <Y OAMBPARKEL D &K 50mm EWENETHET TS
DEX LT, AFAMEE 40 mm, 7F0FIH 20 mm T, FHEALMIEK s5mm LEKOBERE L

ol OS5 B ENEE R LI,
. Ay S D OHPENOWEED, HMEEEEORO
Io0F o rirdal BENOREN P RT L, Fig.8 Lics,
ol \ ML b CORBRAE 110°C O LAY — b HTIE LT
B % | HORORLRER, § 15 £TELAY 100C 1
é 80 \\\;.\\ L, 50°C T2 Lk X1 20~30 £ CRIRICE
é 40 \\\\“\\‘:\ e
§+ @ﬂ _ Fig.8 %% &, MAEK 15 S CHBEL bHH
2 (} \\‘-\\“R\\\*\ st gk L, ogmsy oSS, B
g - \t\%EZ:g A EHPEDNEE Ui b ik, 7 0LaM s 5
o W s < HTHY, SHET LT 5ORASTI,
80 l/@ﬁ YETTBEORT A=Y TH S,
30 45 6% CHLORBAEAAT 5L, Rt 15 HLA
T Reiop () CHPED AR SMECEL, BYAXLRE

Fig.8 2B X M ARENELOH] BEUBDIRT # <2l Th B2, AR EE
Emmmedpfiﬁiﬁﬁgﬁnﬁmmrw' LT B e, LEWEEREAREALTS B, 20
IAAJREE Heating temp. : 110°C B RAICETT 520 LORIDHO/IE
BHEE Cooling temp. : 50°C FLoBIC, 7H~v DL 5 CENSELATS X
5702 LiXTR\
(2) R L HHENZEL
7H=Y ORI % 110°C O 7 vy — FlTMEAL, RARME 15 5, 30 4, 60 40 3EER
D, DK, B 50°C D7 LAY — M LTAR LB A O NENEL YR T & Fig. 90
ERBHTHD,
ChHDOERELB L, B 15 5 TEVWEVWHARBERKOENCEL, *OBMNERY >SIF5 & L
WEHARENIET LI LD S, ChbDRBEEZE® T2 L, TRELEMPENIAHCETZL LD



AAPBAERCET5HE (2) (WE-H#b

TRREL VKL e ), GHBAGE 15 5T, FRBRA
ERRNTWEHEDOERDEICEL, TOETOKE X
AR R T EKREL 2D, ZDOHREHE DT
5L LIECRZOBETBLEII LD B,

FlomBRESY 90°C ik LicB s, RisRME 30 4
LTS, HMAOENE110°C T15 SmsLich & b
L, BBBOBENAE XH110°CT 15 ML
TBE L D&,

3.4.3 HARENEEHTHERE

(1) WEES:EOMNES

AEBI I\ THIE L EINEENE e ET, EXE
11hE DERMNN L 2DETLS LA, ZhES
FEDIDD~ /) »# =X RNERMETDAM THOER
DHEEDTID, HREJNDOEDOfEN</ 2 —21FEbI
Wb ThHb, LaL, WEENELEDOHHREN LD
BIR%EE 2 TH b,

KHMPRCHD Z AT T <7 2 — 2 NOEMOE
HoRErarl, </ A -2 CHBYE L HAMAD

80—
0 * Hot Bath 110C GR38)
X . 90T
— Heating fp %
40 —-—=Cooling & &p
&= \
=y
£ | .
2 \ !
&+ \ \
! 1 \
£ 0 — - —{—— - ——— ATMOSPHERIC
=1 ! \\ \ E£SSU
- \ \
ool \ W\ \
< 2 [ L A P
2 i [ )
4 \ 1 ,/\ /a
a 40 |‘ \l P \\ e //
——d /\/ /
| e \ pd
60| b \ J
\ v
[
80 ‘V/
1 1 1 1 1 1}
0 20 40 60 80 100 120

TREATING PERIOD (min)

ffE Species: AKAMATSU,
~hgz Size: 4x4x4cm,
“HEE Cooling temp. : 50°C
Fig.9. [RIARMH & MAENZEL

Period of hot bath and pressure change

in timber

ZRDERE R v LT 5, ¢ FENBR I OTKENETT51D, SVEEHSELT S, TORES

TaDAEIRERTHEDKRELRVWEDELT, a,v L3ES, BEFLCIA2BEELYERLT
—FLARE LT, =/ A —X EAMHALAEEINBROBWEDOEMOKEDOEN 2 ENEN b, pe T
Do Pa MKZECZELL, b IAMAOEOENCHYTZ, MELDOHRWT~/ A-2IDAEL

TFER% b LT, RO XS EBRAR Y L2,
Pz'=p; +P2

......................... (3.4.1)

Pt AT =) A —EZRORMED at+v OEBERCIEMN DI L EDOHHE,
D2t KMAROKMSER at+v OFBRCIEN D EDGHE,

ba & D EORIITROBERYE D B,

paa=pi(a+v)
= pua
y 2 —a_,_v .........

P & P LORRNIKRDOBEFRY BB,
bw=p:(a+v)
pa =22

a+tv

Wxic (3.4.2) Re (3.4.3) A% (3.4.1) RLfRAT 5L,

,=Paa+ptv =‘D"Z_+pt= pﬂ"‘Pt

z
a

De
a+v a v
1+2 2

v l+a
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(3.4.4) KIXAEES LEOHAES L OBIREY RS,
(3.4.4) RLBWT,
i) v>a OBE

%——.o Lieh, pi=pr Lish,

TOXIRBER, </ A2 REBEYBIETAMAOEMN, M FOEDIAFELPLEL
T, D YBEWHEBRCHLIEOTHHZ LT, O LRAMROEMEMOBEENFHC IV 2R
L, WREADZEDOHHENCELL,

i) v<a OBE

%'——.0 e, pl=pa X755,

COBEL, ¥/ AT A BB IETAMAOZRMBRFE NI N2\ 2T, 2O LIIARY
HWOSMBEMOBENFFECENC 2R L, UBENIAKELKER ., i, COB/FOEDHA
EAGHMBERCE T, [KEOEFEICKG 5E & ERHRE T L OBRCR Sh 5 MREN 2R T

CThAHI. ThD %, MEAFCEL TR Y ECENLTTTHS 5, '

(2) SBEOREHER L Y A HHENEL

BASEOREHER, \b@BAA v - & v —LORAIC LIUE, EN P, P, 68 V, V, 1R
BT, T 0290 kicbREDKEDEICITKROBEFEND B, -

PV _ PV _
= =R (3.4.5)
R: SHEHH

| BESEOBETILELNC - OXEHES OT, Z TR ORY AV THRENELEET S,
HRORLBORESR t, FEAMR b ThHBAKNRS Ut Y — RICH DT, EOHOMADENN
FERIEC 55 & 212, BbBMELTEL UL, KO L5 HBIRICSH 5,
Po+Pp=p;
Put REE,  Pui @D bAKDHLE COREE X HIIE
HARDOMBEWEIDHE DT I, P G ALERL) 200,

Pa=ps
MAIDEINEIIANTNER L KBRD T pa, o BB I T0 B e E 2 UL, Pe RRORTRIN S
BemPa-bDio o et (3.4.6)

1=15°C D& EFDRREN pu 2% KRE (760 mm) & FHRIECSH D, HPIOERIIATES TR

Th, LrdkoKRIEELTHD LT,
D1s=T60.mm

15°C @ & & ORDOEFERE pisw=12.8 mm, DX (3.4.6) KLY, DL EDEKDHE pisald

KD EEDTH B, '
p15a=1’15—171.5w=760—12.8=747.2 mm
COREBOARZIMELIcE EDOMANENZFHEL TH D,
B ORI, HAOEROBFEEL, [EOFH, BWEDRARLLVWIDOL L, HAOERIIKERT



AHPIEABEECBET R (2) (FHE-H#LbD — 81 —

fMIh, KIEEFELTEY, LrdREOERIIER TS &34, 15°C 225 100°C ¥ THA% nsk
Lick EDHHES proo 1 IKRD X 5785,
D100=D100aF D100 « v e v errn e (3.4.6")
Pro0w=T760 mm (FKD 100°C IZ 313 % LAMAEKE)
RN 15°C 55 100°C FTMEAShict FOSEL (3.4.5) K bEETH L,

- Tio _ 373 _
Drooa=pisa X _Tls 747.2 % ———288 967 mm

Bz D2 O0fE%R (3.4.6) RIAATIIL,
D100=967+760=1,727 mm

L%,
15°C 235 90°C F TN LIcE EDMNET poo 1 IRD L 575,
o0 =526 mm
Dsoa=p1s X %Z =941 mm
Wi,
Doo=DooatDoow=1,467 MM .. .oeuriiniiiianannn. (3.4.6M

Zh b OMEEOMNENIAM RELIBARR L EL LBACRTENTH D2, ERCIIERL
T RAR DS & AT & I D> THRTF TP L,

WEBR L BOKGEISTRTHMCHH S hic LRETHIE, HRENRRIELE LI kS, £D
LEDEZONEIIRD LB TH B,

15°—~100°C DBE

D100=T60 MM  Proow=T60 mm ThBMD, Pwa=0 Xith, ZBRIMPCHEE LR LD,

15°>90°C DH4E

Deo=T60 mm pPeow=>526 mm ThHMb, Pwe=234mm Lith,

ThboHK%E 50°C FTHHL, WAMPCEEL TRV ET5 EHAES pso 1%, 100°C—50°C
O%E

MR, KEROA TS B2, BHTIILKIRELTE T 50°C OROMMKKEE
TTH%, Tixbb,

Dso=1Ds00=93=(760—667) mm

T, KRELY 667 mm KL In5b,

90°C—50°C DBA

Dso=pPsoa+DPsow=7Psoa X ;:50 +93=301=(760—459) mm
90

T, RKEEL Y 459 mm &L Tnb,

ChBOFHEOKERIL, HOMBIZEOBECK LT, £ EHE L OTWALBARARELEC
T, 100°C F7id 90°C 5 50°C ETAH LIt XE LS 5 HHEHD BADBERR LT
%o ki, EEOBACIE, RERCHPENIRKSEECTIRLMRL, BRI vty — F 28
FELTLB0b, 2O REERSLbIEVTHS 5,



— 82 — WERBBHFEHRE 1235

(3) AMoEEH L HHENEL

ERERC LB E, AKDOBETL/NRBHAOBA T, TOHEMEIROTH, BENCHPEN
B —EDERND B, £ TR OFEMED B NCHNENELEER L TH %D,
Th=YEHT =Y QWM AOFEEDOERERL D, FECHEERI L LAPELIL SR
FeDT, MBMBMEINTHRORGEIRE L, MROES pe 2EL 855 L T5 L, MORBAZVIE
NERETHZENTETE, MARKEEZHELT, p3bFE0EL bicvy, T 2, HohR
EER 15°C 2 100°C ¥ CEL o2tk &, MAOKMEARSKRMINCHE Ihicidhid (3.4.6') Ric
RTLSRKRKELD 967 mm b EL BT THHM, 7H=YORK, PRI L=/ 4 -2
X BRBMEIKREEL D 30~50mm FHL b TER G Fhe, 7HTYAKRTIE (3.4.4) KD vda
OHBECHL TS L ThiE, EOHHENIZORUEEL D WL SARWETH 525, BnlcnEFELne
RETHEL, 0% 50°C FTHHALIBAR,  LEORARE LU mica U5BERKRD
EBHTHD,

DProo=pro0a+Pro0w =810 mm (KRKHE L H 50 mm FE\~EST)
LB proow=760 mm ThBh D puw=50mm righ, ZOHKE 50°C ETHATH L,

Tso —50% 323 =43 mm

Dsoa=Prooa X Toos 373

Dsow=93 mm

Px,

Dso="Dson+Dsow=136=(760—624) mm

Ticbhb, KEKOBHCLHVKRKELD 624mm BABEFTCETHILNTES,

LB IPZBMESRRIEL D 200 mm ENEHETLAERT, LrbHOKERE L LEVIRK
SERC S 0T BORMPENNKKEUTRELS L, LEVEZ LAY — blsHHCEE LT,
BEOEBELFHDLDOTHL 5. Lind, MEOEENHEL L, WA LEWEH ETRELT, —E
THOEMREN 2 STt ORKERCEST5b DL ELbhb, CHIMBBAKEYTIMLTAS L, E
JHEBEETCRERR 7 VA Y — PHBRBRBBELTWAHZ L0 b HEEINS,

A¥, 7FOAMOREEITAOBEEMT, ERERTILE DR Tiewd, MR O BB
MRVEELLR TV BhD, Mo mBEh5 L, HRORIR LK AITEBIET R 2B THACS, <
I A—REARSGEOIEHIBHTHLELOND, LiL, HRHEOBENE D, MREDNLT A
=Y IV ECEARRERET S, AFIKOAEMEL 15°C 225 100°C ¥ THOFLE MBLIEHE, K
KEXD 100~200 mm F<7eh, NRBRH TIZAFIE 160mm, 7+t 80mm Hinbh, {HoOBEX
UR=1

AFHAOHES (3.4.0) RO v>a OHAIHYT S L E L L, EOHPENLZ OWEMEL Y
PLECEBET, RBIEWETSHS LEX2ORS0 b, AKOUEEE AT, 50°C ¥ THEAHL
TBET, BOBANRRVELT, HARELSBELXHETSLROLED THS,

Pro0=D100a+P100w=760+200=980 (KZFE X h 200 mm B\ FEJS)

L3I proow=T760 mm ThHBHH D, proa=200mm Xigh,

50°C ¥ THAZSHHTS &,
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Tso 323
=pProon X = X EEE =
Psoa=P1oo Too 200 373 173 mm
Psow =93 mm
Pz, Dso="Ds0a+Psow=266=(760—494) mm

Tisbb, WOBANTERCIIIE, RRELD 494 mm KOWEE TETHLFTCHS, HEME
CECTh, HOPRLORERERKZIEL D 400 mm LA EREL /82T 5, ZIULAFHKDHLER
TREHHOBE, hinh OBERLDTH, 7 A Y — FHOBENFHICRE D, 7TH<ryD L)
BOBREC L DENOENPECIRWEDTHS 5. LRIAKH LT, BLAFIKTS, BE1LDLYE
BED 12 ORIDENBEIET =Y DEANBROH LLUTNT, WORBEDOHENELRL T3,

7 UM OB T F OFEEMEITIZ L A LDy, b TR LBBETH D, Lvd im0 @
LIFCBNEELZDNTHE0 D, HAMAINTEHROETCL 5 KAEIBECHET S Z L
s PP LEHBRBCHLZIDON TR I BBLE L TWBLELLNRS, ThdLE, #
N KREETHT 2 MAIAKOREIS T TH Y, ~/ 2 —2CEELY D2 5HME, HHNICES -
AL FOMEOFEBECRCEHOTEAICH A5 LELOND. ThPLRK, 7HRALHOILKTIT
(B4.4) R0 a>v KHLTEHELELD L, WEENKRIEL VD E VB LELV-OI SR TH S,
UL, ZOMADEHANES - REOEMITH LT, AEALE L WERENAHEHAERD X5 ok
BThs e Thil, Z0HK%E 100°C ¥ THEALLEE, HORLBEOEDENIBAR (3.4.67)
R I VHBEINMEGENTHS 5. d LZORBOAKEEHL T, WAMOENTIobbR&E
KdEBREG T HECILLLWTHS ). ThRPZILZ LAY — BB LALBELIWDTH S,

UED X3 ERELTL 5L, BENCHAENEILr—EDOHE L RT DX, FHEOXNE OB
HEAMPENECKEREEEHTL T BEPLTHSD Z Lo b,

(4) RERMEHRENEL

ERBRIC LIVIRIBHEARV D, BHOBCHANCRETZBEN K& 5 & eiibrok
N, TOZERROLICLUTHIAZINS,

(3.4.6) RICE\NT, MPET pr IHOBEK: L HADREIC I OTEELETH S, KOAMK
KUE po RREORC IO TEEHMETH L0, BROFE po ZLSAM OBEM L MAOEE Lo
TXE XN %,

VEMP—EORBECELIE, LORERZRIFTS I5CMMLOSFS L, R UDHADRMGFT
mﬁiﬂKﬁﬁf&Ok%@ﬂ,Lﬁbtﬁﬁmﬁd%,ﬁﬁEﬁé%@tb%(&of?f,ﬁ@@g
H e ZORECIE U TREENCET 525 ENORMAELT S L, KEOHANDORHORD, #O
E@MEELT, #EEL TR, HRENY LEGCET S5 X 51k, Thd 2 cRpmmsE
g, ThROM OEBYE U THACHER IN B3R G65% < 720 T, —BEEA UIHRENMETL
T BDTHB, ZOHE, MARBWTKEROBMEATITbhsiebiE, (3.4.6) RiILE\
T, bw BEMRTIR pe WPNEL DD THBDD, pa 3P XLI0D, 2D LIRBHMLEL th
EMHNDORGEHROBIDFENNE B L ThHD,

Thdzi, ZORBOFEEHTHE, BHEFENEL T po DRECHACERT, HAHRET
BBWENKELRBDTH B,
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BEDZ 2 LRBFEIIHAREN EA L 82T, B LEMAEWORESTHBREBL
T FEHPCRETHBERL KO L, BilAlL X V2 BINTHTHA 5,

(5) MAPLERE L HHENEL
CEGREC b LT, HHRLRE te % 100°C ¥ TLEAXRALHAL, 100°C FTELRVEBE
LTI, ThoOMEBH LICBAECHACREETAIHECHB LS LWERETS,

WE, MoRORES 80°C  90°C FTmBAIAIIAL, 100°C ETM#AShAcb DL, HH
THHMOMPENNFELCENRRET S & Liciabi, ZORDRDOKMEHOERDOFTEIRD X 5
Tie5,

tmn=100°C ® & ¥ Dro0a=P100—Proow=DP100— 760

bro=pso=ps0 L THE&,

tn=90°C  Peoa=7ps0o— Psow=Dpr00—526
tn=80°C  Pson=pso—Psow=D100— 355
tn=80°C & 90°C Dt EDAKDEKDFEL tn=100°C D XDEFOFEDELARD L,
baoa—Prosa=760—526=234 mm
Dson—Dro0a="T60—355=405 mm
Linh, THEFHEOAKRDEROSENEL Ieh, DX 5 iK% 50°C ¥ THHLIBAER, #
WA CBEN%, 100°C F THMAI ALK 50°C F CHHAI SN L ERALBENLHARD LKD
IO s,
100°C—50°C D4

Droo—s0=7P1o0a X % + psow
90°C—50°C D&

323
363

DPoo—s50=DPoon X +Psow

LB, psoa=proa+234 ThHMb,

Doo—s0=(Prooa+234) X —g% + Psow

Poomrso—Dros—so=0.024 Prova-+208

80°C—50°C DB F/IL XL L DEIKEL o5,

Io% &, #ADOREY 100°C ¥ TLFBE L, ThUTORE, 7rx 90°C, 80°C D4 L
ZHEARTH, ThEROKEIDMAMEIEDELFFRRE VD, BRI LIS ETHPICAE CBHE
b, ERERCBE bR X, BEBEOHIVNILIRY, L2 T, PFERAZRINT5d /&5,

T2 CRESHHELEY TSRS KL, 7 vty — MHoMBEE% 100°C X hEL

LG MPREER 100°C ¥ TERASREAMRL,
3.5 WMAERA
BABRKCRENT, BHOHFEC 2MEDL 52, ZO0 L DLRBHE, MrAacdic KRB L e
THAKKL, o0 LD EMELLEPAR E ZREHNTC, BRRBHTIHBEL T
%o



AP LEERCHET2HE (2) (WE-HFLD — & —

KREE CIRSBELTRONHE, BB LV ESOTFBRRE,NKRE Ieofehd, ZORRE LT, M
A U5 | D HER o fAEs, REXTSCHMT20LTHD & L

7 uvA Y — FTRORBAR, HRNEEEL L RABCENTILEIE L, ToBRC X,
TROFERD LR EEOHARINER L 7ed 1L EFS Liic, 5008 %S5 L0 %
bk e,

L, ERED &5 REROZ THIERS TS, Table 3 © 2—2, 7—1 O X 5 KAHHBRORMEKEO
EEErELSThE, ALY ARINERRLTIWIRTTHLEH, EROFERTIL Table 3 © 2—1,
2—2, 3—1 R 7—1, 72, 8—1 CFRT X535 LTh, REDHILTRINENSE LY, ZOA
FEHATE I,

Lz AH, 110°C THEMVES, KE X3 Fig. 5 O AFIKR, Fig. 10 07 5=y O/NRBRHOES
DR L BROBE LS D &, BHBHEZLDT, 100°C LIFICTFH D 223 & BHICHAOEIET

Table3. 7 LAY — blEAVCCESHEC X 2 0EER
Results of timber treated by hot and cold-bath method with creosote oil

: S . |Treating period ! Absorption \ Ratio® c
. Dia. of [Specific ' oolin
Species No. itop endjgravity | Hot Cold of | methog
! bath bath ' kg kg/m?® labsorption
| cm kg/m® | hws. hrs. %
1 !
1—1 17 ! 449 I 7 17 5.1 | 93.8| 209 R
1—2 15 | 481 @ 7 17 4.6 127.2 26.4 R
2—1 16 ! 405 6 17} 8.4 173.5 42.8 G
2—2 16 | 376 6 17 | 5.1 113.0 30.2 R
3—1 16 | 354 6 6 4.9 96.4 27.2 R
3—2 15 ’ 365 6 17 | 12.9 | 301.0 82.2 G
4—1 17 294 6 17§ 8.1 139.0 47.4 G
4—2 16 | 301 6 17 [ 6.4 131.0 43.6 R
SUGI 6—1 16 414 | 3 21 11.1 234.0 56.6 G
6—2 18, 408 | 3 21 8.9 | 144.5 35.4 R
7—1 17 317 | 3 | 21 3.6 65.3 20.6 R
7—2 , 18 | 335 3 21 4.8 78.0 23.3 G
g—1 17 | 438 I 3 3 ¢ 3.4 62.5 14.3 R
8—2 | 18 | 495 3 | 20 7.7 126.0 25.5 G
9—1 | 17 . 356 1, 20 4.2 83.0 23.3 R
9—2 . 16 | 364 1 20 7.8 172.0 47.3 G
10—1 18 | 348 1 o2 3.8 73.0 21.1 R
10—2 17« 307 122 | 4.6 94.0 20.7 G
48 11 414 5 18 i 11.8 | 474.6 | 114.5 G
28 10 502 5 5 7.3 | 352.1 70.1 R
32 1S3l 2 2.5 | 12.2 | 473.0 89.0 R
55 10 | 665 1 1 3.8 168.4 47.5 R
” ” ‘ ” ” |20 7.1 314.1 88.7 R
27 10 | 585 5 5 12.6 | 755.0| 130.0 R
192 16 483 8 8 . 25.4  533.0| 108.6 R
149 15 486 7 7 o22.1 529.0 | 109.0 R
150 14 490 7 16 24.1 655.0 | 134.0 R
AKAMATSU 101 16 429 5.5 5 ! 3.6 | 663.6| 155.0 R
195 16 448 5.5 17 27.5 | 604.1| 136.8 G
194 17 515 2 2 | 21.6 | 401.8 77.9 R
” ” ” ” 17 I 22.2 412.9 79.7 R
197 16 444 1 1 15.9 | 330.0 74.4 R
” ” ” ” 2 i 17.6 365.0 82.2 R
199 15 423 1 1 13.2 | 314.0 74.2 R
” 7 v 2 o 14.5 344.0 81.5 R
C ” ” . ” i ” 22 18.4 437.0 103.3 R

1) Hot bath 110°C, Cold bath 50°C. 2) G: Gradual cooling, R: Rapid cooling.
3) Length of timber 180cm. 4) Ratio of absorption= (absorption/one timber weight) x 100
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8- L, KEEXVEL D, IHLICKRIMETTIE, %
i TETREORBEIARL RS, DX 5 KBE, Wb
60]
50 —— Heating o ZAUEH DR F | 112 LA O TRLE DR\ Reilic 3¢
0 --=-Cooling Pre&sw’gnsﬁ}ﬁﬁ .
w |2 CETHLN ZEIL, 7 VvA Y — FHOBEE, &
2 mf Eo CAHOTREES B 2 HEPIFHICIES 725 DT, Fehic
< 0f Hro
gﬁ\g:? . - — - ATMOSPHERIC EHCBEELLTVIREO L X, BEIZh3E w5 Z
= \ N
gozior /NN N LTHY, SO LA LD BAOHRRINES
gmn & 20 Teveerane N, N, . »
" i B0 \‘\,\\ \\\ eBEROOLDEEZ bR,
S so{ & a0} PN
al sl - Lil, chidz vty — Mo L5, RECLS
3060 T T 3 < 1\ N 5 -3
N AT b ey HEELOIF LWBEE DL, #AIhSZ & T, K
Fig.10 HAKKC X 5 HENEL BRD L) CREC X DHEELO VIO, bE
Pressure change in timber by gradual n .
cooling DRI DI Z v d Ly,
No. 14....BiBEE PNRERA &RV TR 2% Fig. 10 KR THEREEL 25
AKAMATSU {Hot bath temperature 90°C
No. 18.... ” 110°C &, 91/7!-‘/~F?ﬂa’kﬁﬁbf?;’:—«v&ﬂﬁ?é%éﬂlv

EMBGREA110°C Tin\ &, BABRKSHCENMET RS, KRABVGHCBESE U2 &R
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Research on Wood Preserving Treatment (2)
Changes of temperature and pressure of wood treated by hot and cold-bath
method with creosote oil and its treating conditions

Shozi AMemiva and Mamoru INoue

(Résumé)

In hot and cold-bath method, wood is treated according to the change of the pressure
which takes place in wood when it is heated and cooled in creosote oil. Thus, in 6rder to
determine the treating conditions of this method, we measured changes of temperature and
pressure of wood during heating and cooling periods with thermo couple and mercury mano-
meter.

Woods used in this study were air-seasoned logs of AKAMATSU (Pinus densiflora), SUGI
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(Cryptomeria japonica), and BUNA (Fagus crenata), and their sizes were about 180 cm il;
length, and 11~17 cm in diameter.

The treating equipment used in this study and the measuring method of temperature of
wood are the same as in Report (1).

The two measuring points of temperature and pressure of wood are the one at a depth
equal to the radius (center of the timber) and the other at a depth of half the radius from
the surface, at the middle of the test piece (90 cm from end). The pressure in wood was
measured with mercury manometer that is connected with the copper pipe of 8 mm diameter
which is put into wood. The pressure is shown as the difference between atmospheric
pressure and pressure of wood.

The size of small test pieces used in this study were 4x4 x4 cm. One tangential surface
of each test piece was not sealed; the other surfaces were sealed with synthetic resin and a
glass pipe was put into each piece on the sealed tangential surface as shown in Fig. 1.

The air permeability on a tangential surface was measured by means of the method as
shown in Fig. 1. The air permeability is shown as the difference between atmospheric
pressure and pressure of wood after one hour under vacuum of about 710 mm (absolute
pressure 50 mm).

After the air permeability had been measured, the test pieces were treated by the hot
and cold-bath method, and the pressure change in each test piece while treating was measured
with a mercury manometer.

The results obtained are summarized as follows:

1. Temperature change in log

Relations between temperature change and treating periods for AKAMATSU, SUGI and
BUNA are shown in Fig. 2, 3, and 4, respectively. These relaticns showed the same tendency
as obtained when logs were treated with water solution.

When timber was heated in creosote oil at 90°C, the temperature at center of wood
gradually rose to 90°C after treating for some time, but when it was heated in creosote oil
at 110°C, the temperature at center of wood gradually rose to 100°C but scarcely exceeded
100°C.

Comparing the creosote oil treatment with the water solution treatment, the result showed
that the water solution heats wood faster than creosote oil, provided that the heating tem-
perature and heating period are the same in each case.

2. Temperature distribution in log

Temperatures between surface and center at the middle of log after various heating
periods are shown in Fig. 6. The dotted line is an extension of the straight line which
connects the two points at a depth equal to the radius, and one-half the radius from surface,
on each heating period as in Fig. 6. Most of the dotted lines cross the vertical axis, at a
position on the surface where the temperature remains at 100°C.

If the curve indicating the temperature slope from the surface to center of the wood
becomes straight after any heating period, it appears that the surface temperature of log may
be maintained at 100°C for a long time.

3. Equations concluded for temperature of log and calculation of their coefficient

(1) Rate of temperature change of log: As shown in Fig. 7, equation (1) as follows is
concluded, except for the initial and final heating periods, for the relation of heating periods
(9) and the difference between the temperature of heéting medium (#,) and the temperature
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k, C: constant

If equation (1) is differentiated it becomes as follows:

cmei . at _pes }
v 7 BCi—t) vttt e i (2)

Equation (2) shows that rate of the temperature change in round timber (—Z%-) is pro-
portiéﬁété to the difference between the temperature of heating medium and the temperature

of wood.

.”(2) ',Relation of heating periods and diameters for logs: The relation reported by J.D.
MY [ VRN .
MacLEaN is shown as follows.

»

0, a’a,y
, B0 s e (3)
0, a;
Xy=C&3  ——— = L Liicrerrrtcresseaasaarenss
1= P (4)

a: diameter «: thermal diffusivity
The relation of equation (4) exists in results obtained as shown in Table 1.
(8) Correction factor for temperature of position from surface to center of log: Correction
factor is shown as follows.

ti—t _ t—tw
For = K (5)

K Correction factor, ¢, : Temperature of center of wood, £,: Initial temperature of wood,
t: Temperature of free position of wood.
Correction factor (K) of each species for the depth of one half radius from surface is
calculated with equation (5) by using the measuring values, and they are shown as follows.
Min. Aver. Max.
AKAMATSU 0.58 0.67 0.76
SUGI 0.66 0.69 0.76
BUNA 0.61  0.62  0.63
(4) Thermal diffusivity : Thermal diffusivity of each species is calculated with equation
(3) by using the measuring values, and they are shown as follows.
AKAMATSU 5.4~5.6 X107 m?/hr.
SUGI 5.4~5.7x10"* m*/hr.
BUNA _ 4.3~4.8x107* m*/hr.
4. Pressure change of wood
Pressure changes of logs of AKAMATSU, SUGI, and BUNA are shown in Fig. 2, 3 and

4. Pressure of log is higher than the atmospheric pressure in heating, and is lower than the
atmospheric pressure in cooling.

Air permeability on radial direction is shown as the pressure of the small test piece
under vacuum of about 710 mm (absolute pressure of 50 mm). The air permeability and
pressure in pieces which are treated by means of hot and cold-bath method are shown as-the
difference. between the atmospheric pressure and pressure of the test piece in Table 2.

According to the results obtained, the pressure changes in the treated pieces have a
certain relation to the air permeability.
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Pressure changes in treated pieces of various species is shown in Fig. 8. Though pressure
values in the small test pieces differ from the pressure value of log, the form of pressure
change in the both is much the same.

The relation of hot bath periods and pressure change of the pieces is shown in Fig. 9.
According to the results obtained, the longer the hot bath period, the higher the negative
pressure in piece is in the cold bath. The piece in the cold bath has higher negative pressure,
when it is heated at 110°C than at 90°C in the hot bath.

5. Rapid and gradual coolings

Wood takes more creosote oil by gradual cooling than by rapid cooling or immersing in
the cold bath for a long time after rapid cooling (Table 3).

As shown in Fig. 5 and 10, the pressure of wood changes to the negative pressure when
the creosote oil temperature is higher and the viscosity of creosote oil is very low. It appears
that these results are a factor to obtain more creosote oil.

In Fig. 10, the negative pressure in wood is higher when it is heated at 110°C than at
90°C, consequently, it is more effective when wood is heated at not less than 100°C in the
gradual cooling.

~ Results of treatment of logs by hot and cold-bath are shown in Table 3.



