Optimization of the Temperature, Humidity and Air Velocity

Distribution in the Steam Dry Kiln (IT)
- Stacking-method of flat squares without pith -

Youichi ITO Atsushi NAKAJIMA Hisashi OHSAKI
Eiji UENO Takeshi NAGASAWA

Flat squares without pith, 112(T)x 160(W)x 3,650(L) mm, of todomatsu (Abies sachalinensis
Masters) wood were dried in a kiln using high-temperature drying schedules. After air velocity was
measured in the dry kiln, temperature and humidity were measured to evaluate their characteristics in
kiln drying. The effects of differences of temperature between measured points in the dry kiln, the
extent of wetwood and initial moisture content (MC) on quality of flat squares were evaluated. The following results
were obtained:

1) When "sticker thickness", "spacing" and "distance from the package piling to the sidewall of
the drying room" on stacking were suitably set up, there was no marked difference of temperature
between measured points in the steam dry kiln. Therefore, it was possible to control it with high
accuracy.

2) Coefficient of variation of air velocity: Under the proper stacking conditions, there were few
points where a marked change of 0.20 or over was measured. Therefore, on the whole, the circulation
of airflow in the steam dry kiln was stable.

3) Final MC: The average final MC in specimens was 23.8%. This was a little higher than the target MC
(20%). The number of specimens with 20% MC and under was 16 of 39; therefore the ratio to the whole was
about 41%. The extent of wetwood and initial MC had more influence.

4) Surface check area: When the extent of wetwood was equal, regardless of the position in the package piling,
it was the approximately equal. When the extent of wetwood was slight or none, the surface check area was
sufficiently small to use.

5) Honeycomb area: The honeycomb area per specimen was 0.05-0.16cm? therefore it was sufficiently
small to use.

6) Moisture distribution: When the extent of wetwood was middle, specimens were not sufficiently

dry to the core. Therefore, the moisture distribution of kiln-dried flat squares was marked.

J. Hokkaido For. Prod. Res. Inst. Vol.17, No.5, 2003
16



Key words:

BN ORIEL S L ORIy

YT OEIEA (55 2 )

high-temperature drying, wetwood, moisture distribution, airflow, check

AR, KL, AKROMERE, RO, Flh

r K=Y DEDEAM (EE 112 X8 160 X £ X 3,650mm) ZHWT, SiRERREZIT-o7=, &

IREZER D BHIATTIC

(IR B N O U E 21T - 7o iR P IS I Re = N ORI L 2 I 5E

L, m&f@E@ﬁﬁﬂﬁmﬁwﬁﬁﬁﬁiﬁﬂﬁﬁm$ﬁ,%ﬁ%@%ﬁ0kﬁﬁﬁ®&gﬁﬁﬁ

B 98
U ?,EIK

1) AR AR S,
52 L CHBENORET SN

j—
[5IRE

2) EIERAEREASRIEO T T, B O BRI 0.20 2 2 5 ZEEhE O K X Al E
CETE LTZJRE Y A FEBL STV,
KR (20%) LVLREmO THoTe, EENVE

Eia, &Rl
3) fEERY

4) REFINEHEIZ OV T

BKROFHEIL23.8% T, AES
IREM20%LAT & 72 o T2 1T 394 16 AT, 2K
D EKEKIL, UIHIEKERL I OKEVORED

B 9h)
B %E:B

TOWTHR LTz, Bbh=mAiE, UTnEBY THD,

TERE A 70> & B2 = BE T C OFRRE) 28 EICRRE
EREE S, RBEOEROHIEN X7,
TFL A

(X D HRITRI 41% Th D, ET, bR

AR Z T T,
, REVORENRFE L ThiT, WEALEIC)H»D LT,

EIEIEE

Lipole, Eio, KEVORER TP h] HH0T 7L ofeIciE, RmElhEsEiT -5k

SWETH D,
5) PIEBEINFAEREIZ OV TIE, 0.05~0.16¢
6) KIFEFHZ DWW TIX

ENTHRNI Enb,

L [FL&IC
EHEDIZINETEIMERR L LI EZIT,
FHRBLIERA & ¥ o0 — VO W E & @RS E NI BT
DRI EE & EUE O E S At L T & 7219, & Dk
FOEBARFICB T 254 L L THERE &, 151 [H
B 1, THERE A 2> D L A5 58 B 17 3 C O BB 23 %61
LD Z Nl DELEAMEZNRE LR
AT, BEARE & 1330mm, FIFEIESem UL b, 4l
FAfTH 7> O W RE I & T 0 FRBE 1340~ 60 HE

SNBZERDLMroTVNE,

F 7, BT T, b K=Y LE 0 EAMOEIREL
FZONWT, EE LTUTOZ EDRHLMNE RS TIND,

QEBEE D & S FAICB W TIE, BB~ THe
TEBDWE R DOFEIRE N R < 72 DI H D, 2
W2 R0 JE AR 0> R B IE A 0D AR ek B EL AR
KL o T2,

QIR EDNE I HOWTI, 7 7 > O EEE,
HRl & b RIS B 72 B S ORCERIRE S & < 72 0, M
WK< 72D, F 72, B L~ o] TORERT
1, e~ B OIREIR T & v k& uy,

@R IZ B LTI, Bl A8 7 10 0 R 34T & — 1E
T D7D ARSI ZELS THLERDH D LEX
LD,

m/ AR THY, +3NSVETH D,
, KEVWOREN THRRE|] Tho7mHEI
KERHIRE < ro Tz,

%, MofLE TSR

@AKSERICEL TiE, KBEVWORENR b

N THLHIRBRMICOWTYH, FLEOE KEIL
30% Aife & @ <, AR ERHT AT &V,

@FEAICE LT, Bl X 0 KBV ORED
FENRKE W,

ARETUL, PA L ORE R A £ 2, i o BE
FONRIBEETe &0, BRFS DK BV ORRFE R L OWIH
BAKREN, @IRREEZITo7 b R Y iLE VA

MO EIZ RIET B OV THRE LT,
2. HEBAE
21 BIIREE

il F U 72 N TR i, M slBRi i g o A\ T4z
BRAEE AHX-20S (79 b EhE, SERR 8 AR 1, A
M 5.6m* (920 1) 8 1.6 X & & 2.0 X H174.5m)
Thb,

22 AER#M

HIEL7-MEHT, FIRBLOEIRIC AT K=
VILE VA Th D, R OE KA L5 2
HoLB) Thb, S ORERTIE, KEVORE
WIGCTC, 720y Ty THREE RELv @
ABRPEICAYE LT-, HEICHOWTIE, BMEZO &
EAbH LI, BRICE D HE Bk L CEME L7z,

BhERSSG W H 175 H55)



RGN E N O J JOVRGE /10 O IEAL (5 2 )

F1R FEIVEBMOTEEREATE

Table 1. Size and stacking-method of todomatsu (4bies sachalinensis Masters) specimens.

AABRAL 1 (mm) A2 Rr O 1 ] 1Bedi= v oA MAEKL
Size of specimens Spacing Pieces of lumber/Course Total
(E XX &) (cm) (K) ()
(TxWxL)
112x160%3,650 6.5 5 40

TE) RRFEZAE - 1060m, ARFEAEREC : 8By, EHER: : £052 h, BEARE : 3.0cm, FRFEAMNE ) O MRS EE R £ COMEEE - 48cm
Note) Packing width: 106cm; Total stacking course: 8; Total stacking weights:5.2 t; Sticker thickness: 3.0 cm; Distance from package piling
to sidewall of drying room: 48cm
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Fig. 1. The package piling of specimens.
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Fig. 2. Distribution of initial moisture content (MC) in specimens.
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Table 2. High temperature kiln-dry schedule.

Step D.B.T. W.B.T. Time Frequency of fan Process
() () (h) (Hz)
1 100 100 2 40 Pre-steaming
2 96 96 18 40 Steaming
3 120 95 8 50 Rising temp. & Drying
4 105 90 18 40 Drying
5 95 70 24 40 Dropping temp.
6 80 55 60 40 Dropping temp.
7 85 78 12 40 Equalizing & Conditioning
8 48 Cooling
3
MODEL6531
3 2
50Hz 2.6
24 4
3 15 1 5
8 1 2
10 5
25 4
P1 P15 3
2.7
Back
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Fig. 3. The place of temperature and humidity sensors. 4
Note) P13 was attached to the middle of upper level in the 1

package piling; P14 was attached to the middle of
lower level in the package piling ; P15 was attached to
the center of package piling. Legend) [_] :Specimens in moisture distribution experiment

Fig. 4. Place of the moisture distribution specimens.
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Note) Honeycomb area was measured on the cross section
of top end side.
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Table 3. The statistics among temperature and humidity in both normal and reverse airflow.

M E A 25k 120°C [E iR H2 2K 120°C W #8
Measured D.B.T.120°C Normal Y A F) D.B.T.120°C Reverse Y 5 @)
points BME RORME EHE mE R [ RAE R KRME O CFAHE FE R
min. max. av. S.D.” CV.2| min. max. av. S.D. C.V.
i ER R D.B.T. C 110.8 119.0 1146 2.6  0.02 116.5 122.8  120.1 1.6 0.0l
P 1 Bk IR B W.B.T. T 97.5 99.9 98.9 0.8 0.0l 99.2 99.8 99.4 0.2 0.00
RE% D.B.T.-W.B.T. C 11.8 20.9 157 2.6  0.16 17.1 23.4 206 1.6 0.08
FH *F T FE R.H. % 48.3 67.9 58.2 5.1 0.09 44.1 53.7 49.1 2.7 0.05
HEER IR D.B.T. T 111.8  119.2 1157 23 0.02 118.3 122.9  120.8 1.3 0.0l
P Bk IR B W.B.T. c 97.8  100.0 98.9 0.6  0.01 99.1 99.5 99.2 0.1  0.00
BE* D.B.T.-W.B.T. C 13.2 20.8 168 22  0.13 19.1 23.8 21.5 1.3 0.06
AH ) R.H. % 48.3 63.3 55.6 4.1 0.07 44.1 51.8 474 22 0.05
HEER IR B D.B.T. c 115.5 120.8 1183 1.6  0.01 119.0  123.7 121.6 1.3  0.01
P 3 1. BR R 2 W.B.T. C 98.4  100.0 99.4 0.5  0.01 99.5 100.0 99.7 0.1  0.00
HE# DB.T.-W.B.T. C 16.4 21.8 189 1.5 0.08 19.4 24.0 219 1.3 0.06
AH xR R.H. % 46.8 55.4 52.0 2.5  0.05 44.3 52.0 47.9 2.0 0.04
iz BR R D.B.T. C 118.7 1232 121.1 1.2  0.01 108.0 1189 1158 2.8 0.02
P 4 T BR IR W.B.T. C 98.2 99.9 99.0 0.5  0.00 99.1 99.8 99.3 0.2  0.00
RE* D.B.T.-W.B.T. C 20.3 24.6 22.1 1.1 0.05 8.7 19.8 16.5 2.8 0.17
KA X T B R.H. % 43.9 50.1 46.8 1.6 0.04 50.1 72.6 56.4 5.6 0.10
7 BRI D.B.T. °C 119.9 124.2 121.8 1.3 0.01 110.3 119.8 116.9 2.5 0.02
s BRI R W.B.T. C 96.1 99.5 98.4 1.2 0.01 98.8 99.4 99.1 0.2  0.00
BE% D.B.T.-W.B.T. C 20.7 27.3 234 1.5 0.06 11.2 20.8 17.8 2.4 0.14
LERSRLTYE R.H. % 39.6 48.5 446 2.3 0.05 48.5 67.7 53.9 49 0.09
BRI D.B.T. T 116.3 123.1 1209 1.5  0.01 114.0 1203 1182 1.5 0.01
P Bk IR B W.B.T. c 96.4 99.8 98.5 1.3  0.01 99.0 99.7 99.3 0.2  0.00
BE*% D.B.T.-W.B.T. C 16.6 26.2 224 2.0  0.09 14.9 21.0 18.8 1.5 0.08
AR kF I BE R.H. % 40.7 57.4 46.4 3.7 0.08 48.5 59.1 522 2.7 0.05
iz B IR T D.B.T. C 112.0  119.6 1162 2.4  0.02 118.0 123.6 121.0 1.4 0.0l
P 7 T BR IR W.B.T. C 97.7  100.0 99.1 0.8  0.01 99.4  100.0 99.7 0.2  0.00
E#% DB.T.-W.B.T. C 13.7 21.5 17.1 22 0.13 18.4 23.9 21.3 1.5 0.07
AH R I R.H. % 46.8 61.2 55.5 4.2 0.08 44.3 53.7 48.7 2.3 0.05
i ER R D.B.T. C 115.2 120.0 1174 1.4  0.01 119.3 124.1 121.9 1.3 0.01
P 3 Bk IR B W.B.T. T 98.0 99.8 99.1 0.6  0.01 99.4 99.8 99.6 0.1 0.00
RE% D.B.T.-W.B.T. C 16.5 21.4 183 1.4  0.07 19.6 24.6 223 13 0.06
(SRR R.H. % 48.3 57.4 53.4 25  0.05 44.1 52.0 47.0 2.1 0.04
HEER IR D.B.T. T 1169 121.6 1185 1.4  0.01 119.5 124.6 1222 1.5 0.01
P o Bk IR B W.B.T. C 98.5 99.8 99.1 0.4  0.00 99.2 99.6 99.3 0.1 0.00
BEZ* D.B.T.-W.B.T. C 17.5 22.6 194 13  0.07 20.3 25.3 229 1.5 0.06
AH i R.H. % 45.5 53.6 51.1 24  0.05 41.4 48.8 454 23 0.05
HEER IR B D.B.T. c 120.0 1242 1223 1.2 0.01 111.5 120.5 117.6 2.3 0.02
P10 1. BR R 2 W.B.T. C 97.0 99.3 98.4 0.8  0.01 98.7 99.1 98.9 0.1 0.00
BE* D.B.T.-W.B.T. C 20.8 26.7 239 1.2 0.05 12.8 21.7 18.8 22 0.12
AH xR R.H. % 40.9 48.5 44.1 1.9  0.04 47.0 63.3 526 4.0 0.08
iz BR R D.B.T. C 117.1 1242 1220 1.5  0.01 113.4 1206 118.0 1.8 0.01
P11 T BR IR W.B.T. C 96.3 100.0 98.4 1.3  0.01 98.9 99.8 99.3 0.3  0.00
RE* D.B.T.-W.B.T. C 17.3 27.0 23.6 22  0.09 14.4 21.4 188 1.7 0.09
KA X T B R.H. % 39.4 55.5 44.6 3.8  0.08 48.5 61.1 52.6 3.1  0.06
i BR R D.B.T. C 119.9 1242 1223 1.1 0.01 114.1 1206 1182 1.6 0.01
P 12 BRI W.B.T. T 96.8 99.3 98.3 0.9  0.01 98.4 99.2 98.8 0.2  0.00
BE% D.B.T.-W.B.T. C 20.6 26.8 240 1.4  0.06 15.5 22.0 194 1.6 0.08
LERSRLTYE R.H. % 39.6 48.5 44.0 2.1 0.05 46.8 59.1 51.4 29 0.06
BRI D.B.T. c 116.3 121.9 1189 1.7  0.01 115.0 122.7 119.6 1.9 0.02
P13 Bk IR B W.B.T. c 97.6 99.9 98.8 0.7  0.01 99.1 99.6 99.3 0.1  0.00
B D.B.T.-W.B.T. C 17.9 23.6 201 1.6  0.08 15.8 23.4 203 1.9 0.09
AR kF I BE R.H. % 43.9 53.8 498 2.7 0.05 44.1 57.2 495 32  0.07
7 R IR D.B.T. c 118.5 123.3 1208 1.4  0.01 115.7 1229  120.1 1.7  0.01
P 14 T BR IR W.B.T. C 98.0 99.8 99.0 0.6  0.01 99.2 99.7 99.4 0.2  0.00
iEX DB.T.-W.B.T. C 19.6 24.8 217 1.3 0.06 16.5 23.5 20.7 1.7 0.08
A I B R.H. % 43.9 52.0 478 22  0.05 44.1 55.3 49.1 2.9 0.06
i Bk IR B D.B.T. c 117.6 1229 1203 1.6  0.01 113.6  121.8 1189 2.0 0.02
P 15 Bk IR R W.B.T. T 97.5 99.8 98.8 0.7  0.01 99.3 99.8 99.6 0.1 0.00
= DB.T.-W.B.T. C 19.3 24.6 21.5 1.4  0.07 14.0 22.2 194 2.0 0.10
[EBSRITRES R.H. % 42.5 52.0 48.0 2.4  0.05 45.5 61.4 51.9 3.8 0.07

) BIEIT, F2ROBEMIICKITAT—X
Note) Table 3 is the data for Step 3 in Table 2.
1): Standard deviation, 2): Coefficient of variation
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Fig. 6. The characteristics of temperature and humidity in normal airflow.
Note) Fig. 6. is the data for Step 3 in Table 2.
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Fig. 7. The characteristics of temperature and humidity in reverse airflow.

Note) Fig. 7. is the data for Step 3 in Table 2.
Legend) M: D.B.T.; A: W.B.T.; X: D.B.T.-W.B.T.; @: Relative humidity
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Table 4. The comparison of air velocity in the airflow on normal and reverse.

TR 7 7 > DIEHAEBH= 40Hz
Frequency of fan = 40Hz

] ] JEGE (EED (ms) L s JEGE G (ms) N
Wz . PR e i PAIDES
Normal airflow ) Reverse airflow
M d ints = e B e TAIit subJeCtOf = e = j( e HAYiE
MZIA MZTA
easured poin FoME BRI P comparison BME - BB P
min. max. av. min. max. av.
JEE P 4 14 1.9 1.7 0.14 P 2.0 2.5 2.3 0.11
kB Windward P 10 1.8 2.1 2.0 0.08 P 7 1.8 22 2.0 0.10
. LS P 13 1.9 2.0 2.0 0.05 P 13 2.2 2.5 2.4 0.05
8th The middle of 8th course
course JET P 1 24 2.8 2.6 0.07 P 4 2.0 22 2.1 0.04
Leeward P 7 2.1 2.9 2.5 0.17 P 10 2.0 2.1 2.0 0.03
JE P 5 32 3.6 34 0.06 P 2 2.7 32 3.0 0.09
rhEE Windward P 11 4.2 4.6 4.4 0.05 P 8 2.4 2.7 2.6 0.07
i P 15 1.9 2.1 2.0 0.05 P 15 2.3 2.6 2.4 0.05
4th Center
course JET P 32 34 3.3 0.04 P 5 2.2 2.3 2.2 0.02
Leeward P 8 1.1 1.7 1.4 0.21 P 11 1.8 2.1 1.9 0.07
JE P 6 33 3.6 34 0.05 P 3 3.2 3.7 3.5 0.07
TB Windward P 12 4.5 4.9 4.7 0.04 P 4.1 4.2 4.1 0.02
. ok P 14 1.3 1.4 1.3 0.04 P 14 2.5 2.6 2.5 0.03
Ist The middle of 1st course
course JET P 3 2.1 3.0 2.5 0.18 P 6 2.5 2.7 2.6 0.03
Leeward P 9 1.8 2.1 2.0 0.08 P 12 2.1 2.3 2.2 0.04
TEBR 7 7 L DIRAfE = S0Hz
Frequency of fan = 50Hz
. JEGE (EHD (ms) L, HoEsg: JEGE (il (mfs) y
WE A X BRI ) YR )ESY
Normal airflow ) Reverse airflow
M o TR prav Subject of T -
easured points BME BOAE SR cv. comparison BoME  BoKiE A cv.
min. max. av. min. max. av.
R P 4 2.2 2.6 2.4 0.09 P 1 2.8 3.1 2.9 0.06
B ‘Windward P 10 2.2 2.5 2.4 0.06 P 7 33 3.8 3.5 0.07
. R P 13 2.0 2.4 2.2 0.09 P 13 2.7 3.0 2.9 0.05
8th The middle of 8th course
course JET P 1 32 3.6 34 0.05 P 4 33 34 34 0.01
Leeward P 7 3.0 33 3.2 0.05 P 10 34 3.7 3.5 0.04
i P 5 34 39 3.6 0.06 P 2.7 34 3.1 0.11
TRE Windward P 11 4.1 4.6 4.4 0.05 P 8 4.1 4.6 4.3 0.06
L P 15 22 2.6 2.4 0.07 P 15 32 34 33 0.04
4th Center
course BT P 2 3.5 3.7 3.6 0.03 P 5 2.9 3.0 3.0 0.02
Leeward P 8 2.4 2.9 2.7 0.09 P 11 3.0 32 3.1 0.03
i P 6 44 4.6 4.5 0.03 P 3 4.2 4.5 4.3 0.03
T Windward P 12 5.6 6.0 5.8 0.03 P 4.8 5.1 4.9 0.04
. R P 14 1.7 1.9 1.8 0.05 P 14 3.1 32 3.2 0.02
Ist The middle of 1st course
course JET P 3 3.1 3.5 3.3 0.06 P 6 33 35 34 0.04
Leeward P 9 2.7 3.0 2.8 0.05 P 12 2.9 3.1 3.0 0.03

) AER /N AL 2 R T LT,
B EERE RIS 72 D RO R : 40Hz : 5.3~6.4(m/s), 50Hz : 6.6~8.1(m/s)
BRI > & WS BE T S T O MRRE - 48em, HRAEZAIE : 106cm, HEREABEEL : 8B, 1B ® 7=V OFH : 5K, HAE : 3.0cm
Note) The measured values were rounded to two decimal places. [
Air velocity before the airflow blows against the sidewall of drying room: 40Hz: 5.3~6.4(m/s), S0Hz: 6.6~8.1(m/s)
Distance from package piling to sidewall of drying room: 48cm; Packing width: 106cm; Total stacking course: 8; Pieces of lumber /Course: 5;
Sticker thickness: 3.0 cm
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5
Table 5. The extent of wetwood and the quality after kiln-drying in specimens.
The number of specimens divided Angle of twists
1 2 Greatest deflection  Greatest deflection
M d Av. of Av. of ) ) Surface check
casured COUTSe ;itial MC  final MC none  slight middle hard area Ist surface  2nd surface of bow of crook
() () (cm’/specimen) °/3.65m °/3.65m (mm/3.65m) (mm/3.65m)
A3 101.8 39.2 0 0 5 0 44.4 2.1 2.2 2.6 1.2
8th course
Upper 46.5 18.4 5 0 0 0 9.5 3.5 3.7 1.8 2.4
7th course
6 56.4 20.5 0 5 0 0 19.7 3.9 4.4 2.6 1.3
6th course
5 70.9 26.5 0 0 5 0 37.9 4.1 3.5 2.6 0.8
5th course
435 15.2 4 0 0 0 12.7 2.4 2.3 2.3 1.6
4th course
3 54.3 19.3 3 1 0 1 23.2 3.8 3.6 2.5 1.9
3rd course
55.1 21.1 0 5 0 0 29.4 2.9 3.5 2.6 1.1
Lower | 2nd course
v 80.8 285 0 0 5 0 513 2.8 2.1 1.8 1.1
1st course
64.2 23.8 12 11 15 1 28.9 3.2 3.1 2.2 1.4
av. Subtotal av.
) 35.6 12.4 ) 2.1 0.1 0.0 0.0 0.0
min. min.
The
whale max. 118.0 48.3 Frequency  30.8 28.2  38.5 26 max. 92.1 9.8 9.7 7.5 6.0
21.6 8.4 21.1 1.6 1.8 1.6 1.2
S.D. S.D.
cv. 0.34 0.35 cv. 0.73 0.51 0.57 0.72 0.87
O

Note) The extent of the wetwood was divided into the following classes (none, slight, middle, hard).
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Table 6. Moisture distribution and check area of kiln-dried sawn flat squares.

KRBV OREEE IERLE akE (%) PR E AU FE B p g s
Extent of Measured points MC (%) (em?/ ) (em? /)
wetwood i 2J&E 3 L SEE KBy Honeycomb area  Surface check area

Surface Second layer Third layer  Core av. Average of  (cm?/specimen) (cm?/specimen)
each course
A 19.4 66.8 92.8 91.9 48.3
FE% 8B H 20.0 49.9 64.4 78.1 38.2
Upper | 8th course 15.4 41.5 106.8 138.1 41.4 39.2 0.08 44 .4
17.1 52.3 78.0 77.1 39.8
15.9 34.8 49.6 52.2 28.3
[ERpEaYiiy 18.4 44.5 83.8 112.0 39.5
Middle SEeH 14.4 29.9 44.7 48.2 25.1
Sth course  17.0 36.1 40.2 38.5 27.5 26.5 0.05 37.9
11.9 20.7 28.3 28.9 17.8
14.3 27.5 35.2 34.1 22.4
15.5 31.5 40.5 35.4 25.2
T B 1EXH 16.6 48.4 63.5 55.8 35.4
Lower | 1st course  14.9 27.8 42.2 58.9 24.4 28.5 0.16 51.3
17.3 38.5 59.3 46.5 31.7
v 14.6 29.3 44.7 80.1  25.7

) REVORET, RO4BEMICHELE (L, DTh,

PRREL, WLV o

Note) The extent of the wetwood was divided into the following classes (none, slight, middle, hard).
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