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Takashi Ichihara,”" Tatuya Yamaguchi,? Hisashi Masaoka,' Takuji Itai,’ Yoshiaki Matsuoka,' Daisuke Miyata,* Atushi
Kobatake,” Yasushi Suzuki,® and Shinji Fujiwara® (2009) Transpirational Drying of Flat Piled Logging Residues for
Wood Fuel Chips. J. Jpn. For. Soc. 91: 192-200. We analyzed the influence of drying condition on drying speed (arrival day
of moisture content 50% or decline trend of moisture content) under the condition that character of logs (height above ground, log
length) or drying methods (days of drying, paved or unpaved, using or not using of crossbeam, presence or absence of roof) to
develop efficient dry method of Japanese cypress and Japanese cedar for woody biomass boiler. The days required to reach 50%
moisture content were that in case of Japanese cypress of 80% initial moisture content were 83~151 days and in case of Japanese
cedar of 130% initial moisture content were 93~187 days. The drying rate of cypress were faster in order 1m log with roof and
crossheam, 1 m log on paved area and 2 m log on paved area. In case of cedars the drying rate were faster in order 2 m logs with
crossheams on paved area, 2 m logs with crossbeam on ground, 2 m logs on paved area, 2 m logs on ground. About paved and
unpaved, drying speed of paved area was faster than unpaved area. The drying speed was faster in the case of using crossbeams and
paved area. Drying speed in case of using crossheams on unpaved place was as fast as that of using crossbeams on paved place.
Key words: crossbeams, logging residue, moisture content, paved, transpirational drying
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124 HHIZIZ 0~10m & 12~16 m O T, 152 B HiZiZ 0~
8m & 12~16m DT, 185 HHICIE 2~8m & 14~16m ®
BT,227 HEICIE 2~6m & 14~16m OB TEARICEE
ZDEO BTz (Tukeytest, p<0.05, -5 ; 7272 LEEL
BOREL, 2ERTRTET VT 7 Xy MBI 11 13
SHEL L2570 UBERHBENICBRELTRLTNVAS),
[l Ul H BB 2K & /N OKEFEHEREDE
&, O HEZ2 5 227 HH FCIEIC 16, 41, 47, 39, 36, 31,
22, 19%L7%h, 62HHICRKE LRSS, ZhlIBE27H
BT TZDEIVNS L oz,

HAER [C: 0 AKRIXID  REE) OFKERIZBT
LEERBOME, WAKETIE0~2m: 61.0£52% (n=
32, bed), 2~4m:550%51% (n=32, de), 4~6m: 560
*51% (n=32, de), 6~8m:556=51% (=32, de),
8~10m : 59.1+56% (=32, cde) & 10~12m : 45.0=6.1%
(n=32, ), 12~14m:39.2+61% (=32, 1), 14~16m :
374£80% (n=24, D OMITEBEIED SN, DAK
HETIE 2~4m : 80.0£4.8% (=32, a), 4~6m : 82.5+5.0%
(=32, a), 6~8m:759+49% (=32, a) & 0~2m:
60.8+49% (n=32, bed), 8~10m: 663+56% (n=32,
b), 10~12m: 655%6.1% (#=32, bc), 12~14m: 535+
6.7% (n=32, e), 14~16m:437£68% (=32, ©) O

KBV THBENRD bz, ) AKROAHBEDR TRF LRI

EERETAE, 2~14miZBVWT, ) AKREDEHEKE
DY AREDFHEKRE L Y FREITED o 72 (Tukey-test,
$<0.05)

F7z, e/ FERBCOIIEREL 130% & LTAFLLK
WEKE 0% ICHET AT TOHBERIEET A0, A
D AFAKO RG> 5 &K 50% 125 dEwlllE H
FTOVPHREERZER L, CORBZBREREL
T TA: RESAT] Q/K#), [B:HRIE] (BAEDOHH
DD EFL 8KHE), [C:YAKR] (B, ED2KHE) O3
BR ORI e T o7, &, BRUESRL 2 Ghif
+DAKR2m BXOAR n=15) 7z, WO - il (1979) @
FE o, TOMR, HER TA FESLFT (<001,
p=44%), IB: HWE] (<001, p=427%), [C: Y A
A <001, p=21.6%) OTTH, KEEHTIE TA:
REBFIXC: D AK] (<001, p=42%) PEETH -
726 UT,CNOHETH-72A B, C, BEXUFAXCIZD
WTHRT 5,

ZR TA D RESHFT ] OKEFHET A7 7V b43110.7
+101 H (#=32,b), HEA 1441134 H (=31, a) T
H o7z (Tukeytest, p<0.01), ER B : FHHE] O&K
# P E, 0~2m: 1406157 H (n=8 ab), 2~4m:
1769+21.8 H (n=8,a), 4~6m : 1753230 H (n=8,a),
6~8m: 1622234 H (n=8,ab), 8~10m: 129.5+14.8 H
(n=8,ab),10~12m : 108.4+252 H(n=8,bc),12~14m :
69.1x95H (n=8 cd), 14~16m:452+119H (=7,d)
TdH o7z (Tukeytest, p<0.05), ERH [C: Y AK] 0K
KEEFIE, D AKE 95764 H (=310), Y AKE
1576138 H (n=32,a) Tho7z (Tukeytest, p<0.01),

REMEM TA D BREBFTIXIC: DAK] 22w TlE, 7
AT77NVE+YAKRII£I1IH (r=16,c), TATZ 7]V}
1281174 0 (n=16,b), HWHE+ D AK93+91H (n=
15, be), HifH 187.1£191 H (n=16,2a) T o 7= (Tukey-
test, $<0.05, K-6),

2) KN DK

TAT7WVE+DARZMEX, BXUOTA7 7V} 2m
EXIZoWTIE, BB THO 227 HBICHKADO KD
HEHETAZOMBERM L, 2720, #il+)AK
2m EXB X OHE 2m ERXIZoWTid, 241 H HIZERE(L
7o, MBI 4 HEORERTEZ, LL, Hil
+ ) AR 2m KX, #iif 2m X O 227 B Bl L7284
KEEL 241 DHCHE L AKERDOEIZ T 09% D
B THotzlzd, RRTRETHLEER), £2T, A
FHADOKROD S OREBE X B2 E5KEDBENIZOWTER
EIABBE] (PRI VP +DAKRZMER, 7TA7 7
Vb 2mER, B+ ) AK2m EX, 1 2m EXO 4K
#) & [B: RO2»S oMl Gol, T 5 40cm, 7T
O 5 8 cm, £S5 80 cm, KI5 40cem, KD 6
KHE) Dok LTHWGH AT o7 72720, BELE
PRZL M+ Y AK2m ERO 1416 m KODF— 7 28
KD 7z, W - BEL (1979) OFBEHES 72,
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198 R - ua - B - ARH:
250 1

: a
200
5 b é
B w0 be n=16
# &
s ¢ T £F1g 127.28
B 100 - n=16
£ n=16 n=15
o5

O N — S - : —
YAKE  YAKE | YARE = YAKE
TARA27IL K ‘ HhiE |

A BEEFXC: VAKX
B-6. AFHAKDHEEAE 50%) FFEALE HMZE
B, BB, RIS, BLUYAKREZERE
L7258 io B AR EAE, HEEFix Y A
ROLEHLBOKER

WHIEAEE 130% & L, 50%ICEETA T TOHMEREMITRL
720 HEBRIIEREELRT, TV 77Xy MRS ELRBEORKELR
L, RRBHHIICE LT V7 7 Xy b3&Eha b, BZAROFE
BEBMIIAEREN W EERT (Tukeytest, $<0.05),

SEHT ORGSR, BIHTA L RBRIX ) (p<0.01, p=154%),
B: KRODS0MEE (p<0.01, p=443%), B I OKHELE
FITA - SBEX | x [B : KOH» S OHEE | (p<0.01,p=2.7%)
DVBTNOEETH -7,

I TA T BERIX | OKKERIZBI) 5L BB O E,
Wi 2m BX Ok#ETE+ SE ; 422+1.8%, #=96,2) &7
A7 7N+ AR2mM KX (261£09%, n=96,¢), 7 A
77V 2mEK (339+1.8%, n=96,b), HWHE+ Y AKX
2mEX (287+1.1%, #=89,c) DFIZ, 7TA 77V 2m
ERETFAT7 NV +DAKRZmERX, BE+ ) AK2m E
XOMIZAEREAEzRD b7z (Tukeytest, p<0.01),

N B RS O O&KEMIZBIT AL ELE
DORER, JEHO OREEIH+SE ; 19.3+0.7%, #=63, b), T
45 40 cm (383+1.6%, n=63,a), JTLIIA 5 80 cm (42.0
£1.9%, #=63, a), KOS 80cm (42.0£1.9%, #=63,
a), KROS5 40em (379+1.7%, n=63, a), KIT (171
+04%, =62, b) 740, WAS»S 40cm, 80cm D
EARBLETAROOERERCARENRD DD, WA
A5 40cm & 80ecm OMICABEZIRDON L h o7z
(Tukey-test, »<0.01)

ZHAEM TA: RERX % B: KO2 5 OHE OfkiE
RSB 6L BEHBOMKE, T XTOmAROMEKOEKE
KHEBEERRO OG0T, —FH, TAZ7VE+DA
A2mEXETAT7 7V 2m EXOWAILS S 80 cm i,
BIUHE+YAR M EXEHHE 2m EROWARON S
40cm, MRS 0ecm BIZBWTIEAEENED LN
o LBL, 7A7 7V M+ DAK2m BX LI+ ) AK
2mEXOM, TAEMICT AT 7V 2m EX EHIE 2m
EXOMIZBWTIE, TRTOBMICOVTHEENRD
LN do7: (Tukeytest, p<0.05),

AR - B - N - Sk - R

v. £ %=

1. & / %

RIREZIRCIE, HKE A% T TARITHET L5, Fh
DREOWBRITEL 20, BRHREKRED 17%0 5 25% &
INTWD R, 19%a), BR+ Y AK 1m BRROEKE
(&, 151 HHIZ 21% & FEEKE (CFYARIR 145C, ¥
HIAHEEE 81.2% TOFEEKEIL 16% ; FE, 1994b) 12
DWizle®, TR, EKROETINE L kot &
D7z, AEBEIRZY: 245 H B DRRICBORERKX 252 hic
BVROWREEZ LWL, Thbb, WT7HAHITEMR
+ D AR Im BXOEKRLBOETIZRE WA, #1047 B
FORMBICH>TEERETA L, 2m B 1m B, B
DT A7 7V Ep, BROTTY) AKRZENTWEHDE

WX BEKRBDOEZIIFEAE L 5,

N PR RRE TR 2 &, HBRREH»S 151 H
HI COFGHBEREIZT A7 7V b 2m £X 0.20%/H,
TAZ77NVM1ImERKX023%/H, E#H+H)AKRKImEKX
035%/H&%%, LarL, 151 AHZ2 5 293 HH ¥ TTIE,
TAZ77 NI 2mEX021%/H, 7277V F1mERX
0.18%/H, B+ YV AR ImER 007%/HTHb, 2F Y
TATZ 7 bh2mERXE 1m RXOFEEEEHEE T 0~151
HH& 151~293 HEHTIZE A EBL L T nas, B+
DAKRImERIE, 0~151 HHZF TRELBASTEHOD
151 H B PARE D BMEDME T LT 2 DD b
72e L7230 C, HHIMICHARZRRET 5 ICEEROTT
D ARZENT-CRFAENEEZONS,

EOREL HWERE L7250 OERS, BR+ Y
ARIM BERPED ECHZBRL, 7277 Vb 2m B LD
TAZ77V M ImBEXOUKOEEREIHEL L WE B, K
K 50%EEH HE HWERE LSO ORRETY, B
B+ AKRIm EXOEHEF DAL 831 HT, 20nT
TAZ77NVE1ImEXAE1307H, 7A7 7V 2mEXIZ
RHIEL 1507 HTHS.2m BHAL 1m BHLKD 50%F]
EZAOBRICHBLERRDONR P o728, 50% L) 512
%ﬁéﬁi5k?ék1m§ﬂk®ﬁﬁ2m§ﬂfi@%
REBTLLEZONL, —BITHHIEBN O & KEITS
mﬁ,%é@ﬁwéwﬁ%wk%KEnétb,$Hn®
HRAPZETLLEHMCERTEAWREYND 5,

HLk/FizontT, ZBHSH (20060) oG Clidizt
BB AGEMG 14 B2 5 104 HE £ THAED 82%
25 38%IAE T LTH Y, FHZHREE X 049%/HTHh -
720 THUIARFFE TR D EMHFAEWT A7 7V M lm BX
DR 2RETHAHD, COMEORREE LT, LKOEID
Wik 94 em EIFEUADS, BEHS (20060 TlRESO
XM 37~138cm & K& L, EHITHKEFIED lﬂ’C%ﬁkD/@h‘
AL TIZ 5~23cm THAHHDEH S Tld 9~52cm & iE
LOENRKEDPSE, T, EHEREBETN AP
ER1 AR oI EBEEL WL EELLND,

NI | -El ectronic Library Service



Japanese Forestry Society

REF v TRA T OBEHHI BB HBAT O AR A FIRECRR: 199

2. A x

D RELAL R VAR, BLURIEOREER

FRBX TR OB KRR 5720, RERFHRE
75 50% 128 b IL VW IIE H OB O W TR Rzl %
R LTAB, FHEBRERIREVIEICT AT 7V + D
AR2mEX 1.07%/H, B+ 9 AK2m &KX 1.00%/H,
TA77 Vb 2mEX 093%/H, #iE2m &K 055%/HT
Hotz, FHE (1981) THARKDIFZZEAERTITDH 5P,
AF omERMNEAK BE2m OBEEH 15cm) OWNE
BIZOWTEANSH 160 HEBL THOEARIIZLALE
LI W2S, 2m Eid < FAKTIE 100 A CFHERER
160% 725 60% \ZART L PR A A% 1.00%/H CTHh - 7-
EHELTWA, ZOEFI T EKRIEL TWiWn:
0, AR DORERBIIERD 5 50% 25 D AWl E H HoF
RO L WIMREE Z A SN b, Thbh, KN TIEAR
HENT2F L RIKOERE M 2m BX (055%/H) &0
WEEREEAR WA, TA 77V b 2m ERX (093%/H), H
W+ AR2ZmEX (1.00%/H), BEXOTA77 NV M+
AR2mEX (1.07%/H) LRBEEWZ 5,

EES (1989) BAFAKTEEMEICHE L2V LA
RENTHARE 1FNCHARL MR 2T > T A, 20
3 HARHIZE & B b A 10 A2 HEEMTh NI 2m
B &k CROY3 167 cm) ORMNEZETIEH 110 B
BT 140% 72 5 0% B EKEMET L THB Y, FHEHR
HEX 045%/BRETH - 72, NS ATREDRERBI AR
W5 50% DFIGEIRERE L B L £ 2 SNAD, ZOH
BiEHm+ D AR 2m EX (1.00%/H) X0Evw, —HHE
Hlo2m B3 EAKIREATY 130% 05 20%BE &K
RPVETLTBY, FIiAEix 1.00%/ BEETH 72,
SIS IR EKERIGE N 20, AFEROME + ) AK2m
RIICBT 2 ABRAERS SR TR E TOMH 043% /0, 7
AT 7R+ DAKZMEXD 037%/8 & LB L %2
bMb, Tbb, BAOE  BEAKDOBEEEIC Tl
H+DARZMER, TA77 NV M+ D AK2m EXOEY
WHGEREILE DITEL, BANE AR DY 1/2~
173wz k9,

REMER TC: Y AKRIXID  RIE] ORENPDS, 0~
2m & 14~16m ZBWTY AKRZRET S L AKROEKE
DETHAREDP o7, 0~2m DIHKIZOWTH AKOHE
WCHBRER o ZRRIIZOWTRAHTH 5795, B0
EAELOHERE, 1ROERBERTES GE, 1997,
S I IZ O AR TR E Y (FFE, 1994c), D
0, BAKEVEGERINEL, BAVNE VLGB HN
EVR D, TDD, MMM EZERSE 554, BOK
ERAKEODHMDPUITE AL EWED/NE RIHKE LT,
BORIBAREY AKRZE N LCHET 5 2 L Tl
PMEETE, IHPIFEAELR VRN EIKRITY AKX
REPTICHBRLUCHOEMM TR TELEEZI LN,

BKE50%HEH % HIOER L L2 B iricld 5
ZH (A REBHF 26, TA77 M ECHERSEL

Y, METERIEALL) I3 HEL, T ERIC:Y
AR B, DAREEL L, BhhwEE LY 62 HEL
50%CH#ET 5. REMH TA: BREBELFTIXIC: ) AK]
o, HIENCHY AREER L, HEICEHEALKERET S
BELVIZ8 HEL EKES0%ICEREL, 72, TAT7 7
VMY AKRZBENHEEDZIELINS D, *
DIz, TAT 7V IME SN TWR WG CHRE 5
XEBBE, VARZBSIETTAZ 7?7V MIYAKRE
BNTHET 50 L AROMERDH S LV 25,

2) AKHDKRG 53

FER B ARO2 5 OH# | 0ZERBEOKRIZBVT,
AOH S UMD ) IR WEKENRE L %o Tz,
IHEBLICAKROKTOERIAROLHEL /D LE X
bbb, REMER TA: REBX I XB: RO»SOHEE] ©
ZEIBORBENIS, ROXY AKROEERHEOREN I
Bhb 53, —RRICHESHELR, 20720, ) AKRIGAKH
RROEKERTIHEEDH B E V2D,

CNLDGHTHLNI o2 E 912, ARITEHgLERC
BEKRDREYHRTES, 2L 1ImERREORES LS
ERYOER R WEEZONLD, BOEHIZOW
TIREBRICEILELLEY L 2 LB TENE, BB IRE
BELILDPMETH D, BB, AKNBIEKEDRY
BHoTh, BHRBEOF v T OFHERRIIIKDOFEHE

KL GBI, Fy TMTRICHEBTELMASLI LI

LY ERBOY LB EWNL EEZOND,
V. 8 b U [

KFETIIY ARDEEIZOWTHRET A EATE L
Molzlzd, 5BV ARDEINELL5E, RERT
MELZEL-ELYLEZIIOVTOHIRETLLELRD 5,
T/, AKOWEEEZ, AF, b2 FEHICEKLERLETE
FICLo TEKRBIZELDENDH 57200 F DHROFEIRBIH
WRELPFERZ5 25, 5%, IhHOEICOVWTHRET
BVEND 5,

LBl ORBIIAK % FREARE CRIREER L7225, PR
ATHM AR SR CRIERSE LB LE L 25720,
HHBTIIEAMICIEEEZZ 515, 200, T3
TREMNICERSTE L L) CARER LT AR
BTORRERIZOVWTHSBIEILETH 5,

AHFFED—FBILEE 116 0] 35 & U4 117 [ A RHEHF A K
KRTOAERRL: (BHS, 2005; &HAS, 2006), F7-,
AR EHARC L5 TP BT 2 /M1 F<
AEROFRFRBAN IR © 2004 455 2007 4
BHEEO—FL LTEBL, 7—% O—EF% w7 75k
Bt v ¥ - RE & 34 BT RE L7,

BRI, BROFEED S BERESERE W70,
SR LTEIBRHOEERT S,
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