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Analysis of Three-Dimensional Stresses by Superposing
the Green’s Function
(Axisymmetric Tension Problem)

Satoru ISHII
Tomona FUNANE

Abstract

In this paper, three-dimensional stresses are analyzed by superposing the Green’s
Function.The stress concentration problems for the bar with semi-circular groove under uniform
tension were treated, and the stress concentration factors and stress distributions were accurately
obtained. Then these results were compared with the other researcher’s one. Finally, the

availability of this method to three-dimensional elastic problem is shown.
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A Study on Automatic Loading Control in a Harvester of Japanese White Radish 1II.
-Fabrication of Small Proto-type Models with a Laser Range Scanner inside a Belt Conveyor-

Tetsuji OKASHIWA
Seiji ISHII
Jun OTSU

Abstract

We reported previously that a laser range scanner fitted under the front of a conveyer can
successfully search for optimal spaces to load radishes into the container of harvesters, and that an
automatic controller can move effectively the conveyor and the container to the optimum spots by
receiving signals from the scanner. However, the fitting of the scanner under the front of the
conveyer may damage radishes when dropping from the conveyer to the container through a
relatively long distance, due to the space for the scanner.

In this paper we report the fabrication of a new system in which the scanner is set inside

the conveyer to make the radish dropping distance shorter. The new system worked well without
the damage of radishes.
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Sterilization Ability of Aqueous Solution of
Lactic Acid at low Temperature to Yeasts and Bacteria

Iwao TOGASHI
Kazuki NAGAI
Tsuyoshi KAMEDA

Abstract

The sterilization performance of low concentration lactic-acid solution (0.01~0.1%(w/v))
at -80, -20 and 7°C was evaluated against two kinds of yeast (Saccharomyces cerevisiae,
Candida albicans) and two kinds of bacterium (Bachillus subtilis, Escherichia coli). The freezing
of 0.05-0.1%(w/v) lactic acid solution at -20°C showed an effective sterilization to S. cerevisiae
and C. albicans, giving 0.1% of viability of the both yeast after 5days. The freezing procedure
showed similar sterilization effects to E. coli at -20°C, but no effect to B. subtilis at any
temperatures. The gas generation ability of S. cerevisiae survived after 5 days freezing at -20°C
was the same as that without freezing, suggesting no irreversible damage of the S. cerevisiae
during the freezing sterilization.

1. #&

B PR B K D RIaPEEE OBIRICE fLA TO DN D, [FFREEE K 2 7= B 2 1K —20°C
DEREL NI TL0H HREHGHIRRRIC T 2 &, BV NBEROARBD KR E b5 & OFRAFE LN,
[FHETE IS5 £ DR 2 — 20CREEE OBREE FCHIR S5 2 & NFEINE « REMEA - TRlgEZR DI, 2
WRFEEEDAE 136 L OIS OB LI TIE CTE 5 2 &1 b,

Z T, FELIIRAMEEEICE ENDMDICER LTORIEK, @ /) —N KKK, @REEK - =
) — ARG KO@RIEK - =& ) —/L - ARG Z AL, Saccharomyces cerevisiae Meyen ex
Hansen % & TeTRROBERHIKTT 2 —80~TCOWHE « MR OREREZ MR Lc, ZORER, 0.05%(Wv)
LI EDOFLERIREE & LT-@ODIRA W & —20°C Tl L7=a1c 02, SAMRRELL FRRFT 5 2 & CRERAE S

WA TR (ER2311H 11 H 528
ISTMEEREIE T4 (B - RIEBIFRS KRR DD)

WHEALF TR (B BER O L0)
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BAForo—U T35 2 & & Rl LY,

UG E e X AT ClE, FEMHLTIE T & 287 2 A HIE O rIREME 2 H8 5 72 91ZS. cerevisiae
L2 DOBEREFS I OFERE DA B |2k 2 IR FE FLER /K VAR (0.01~0.1% (W) DIRIR BRBE N CO R RE
ZRRET L7, AT, FLERKIAIR P CHUEALEE L 7-S. cerevisiae & Control (RIHAES. cerevisiae) DA A4
REZHIET DI LTk, BB IBEDESNEZR~T,

2. REAE

21 tEMHE
FLERIX R MIINA (WEAL ) 264 LT 0.01, 0.05, 3L N0.1%WN)DKIERZ R LT, 7,
HElE & L TIBTIORT 4 Wk =2 L7 3 a YRR E VT,
MRk« 2 bk
+ S. cerevisiae NBRC 0308
+ Candida albicans (Robin) Berkhout NBRC 1594
HATE - 2 AR
+ Bachillus subtilis (Ehrenberg 1835) Cohn 1872 NBRC 3134
+ Escherichia coli (Migula 1895) Castellani and Chalmers 1919 NBRC 3972
T OREAFERIIO T D ARREFRR A SN TV b O T, FHBRICHW 2558 I ZITEERIZ OV TE
PDA A, HIFEICDOWTIE T A 3 VRGN T 25°CT 2 HIEEEE Lo b O & FliE & L7z,

22 HEBUKBROBJERETHESE

FLER /KSR OFRCEMERE ORI ZLL T D X 91 T 572,50 ml D =44 7 T 2 2| ZAYRFEE D FLRR/KEEHE 2 10 ml
MEL, SMHEKEZEE L b2 H3ERELE Lz, 2 b % 15ml o=y Xy NV 7w /7 aFa—7
ZimlsEL, IREE—80, —20, 7TCOBREET (ENLIVMUEIENY (AAZ U —FEE), 71rI7m
v 7 RIGIEAE (N S —R TR, WunmdE (B CEERTRD) (2 5 ARG £ /23w Lz, 72,
HAFEIOFE R IX b —~ O mEkEH R CaFEkzZ 7 7> L, KR 10 E/ml L UCFHE LTz,

HgEEREL, B X ORI CRlE S 7= SR L ml 2 4EBEAEK 9 mHICHR AT 5 Z LI X VIEK 10
~10000 fF DAL 2 TR L7, A7 0.2 ml Z [E% 9cm @ PDA “FAkssH (BE:F)) 5L V7 A 3 %R
AREEHL GHIEE) (CHERE L, 25°CC2 HREEE 35 2 £1C &V 30~300 fED = = =—%h3 388 L 7= PDA -
Bt s A EE cfuml 28 L7122, 70k, S PASEHOM ) R LI 2 Bk Lz,

2.3 HEENERIRICEZTR S 1=S. cerevisiae DHRAFELERE

0.1 %(WN)FLIFEKESHEIC CIREE —20°CT 5 HMBRLEE L, AREREORIERICHEBL L7z 2 0 =— DRIk
F L O Control (GRS S. cerevisiae) DA%, AEBLAIEK &m0 BERE (7500 rpm, 1400 ZHWT3
[l L7z, RIS, 25 OEERZ 100 ml O YM B L CRES 1.0~1.1x10° [#/ml ORREIK 2 7
BT, ZORREIR 16 ml 27 A LRV UFBEE IC T L, 25°C TR &7 o TREREIIC T AR 7 4 JIE
U729, [RIFEBEE O 0 IR BT 5 AR L U, Sk & B IMEZ BRUZ 3RO Z IV TP 2 A B3R,
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WIFAER DT DI AFEEZ I LT,

3. HRLER

31 ELEKBROES MBI 5 EEDIEE

BIRFE DOFLEIKIAHRIZS. cerevisiae NBRC 0308% 2 L 7= SRS K OV C5 H fIERFF L 723k
DAFEE (EEER) 2R 1ITRT, OTHOBAICEOTOAREEMNED T 528, ZORDEA VTR
SR E 0 BB, Thbb, ARRIIMAEMOHFERIACH s —80°C) THIFEEIDKI120~60% &
B BIBAIEN/ NS L, TCTIIR2~3% Th D, ZIUTK L T—20COEFERIIREIETFL, 0.01%(Whv)
T0.6%, 0.05&£0.10 % (Wiv) TIFRI065A IR O AR EE ML o 72 V) 0> 71 v = —FE B MEREIR SR D301 %
G102, 0.2%AKM & 72 %,

R BRI 5 ARMEEE L7 S. cerevisiae NBRC 0308 DL $ D 2L (HAT = X 10° cfu/ml)
PREFIRE FLRAIREE REFEEC (d)
(C) (%o(wiv)) 0 5
0.01 29 (100%) 11 (38%)*
—80 0.05 15 (100%) 044  (29%)
01 30 (100%) 061  (20%)
0.01 1.6 (100%) 0.010 (0.63%)
—20 0.05 10 (100%) <0.0015 (<0.15%)
01 14 (100%) <0.0015 (<0.11%)
0.01 29 (100%) 0090 (3.1%)
7 0.05 15 (100%) 0030 (2.0%)
01 30 (100%) 0070  (2.3%)

s FEINN DS T HHFEFRBL D AL B EA 100% & LT AR AR T AR BEBAAIE ORIRL BT 2 L LT-.

#2103, C.albicans NBRC 1594 % i % D EE D FLE/KEIRIZHeff R, —20°CCh H IR L 72 BRO A EL
(A7) 23 LT 5, 0.01 Y% (WN) DATFERDI5%, 0.05 & 0.1% (WIV) DA FE 2 230.09% A~ & Jiib Lz,
T 7205, 0.05 %(WNV)LL EDFLIEKEEHE & —20°CHGE DA E1ES. cerevisiae LA DEERFHZ 5T LT H [H]

BROFRBEREZ FAET D Z LoD,

= 312130.1% (W) DFLIE KBS HE I Z 2R ORI 242785 L, —20°CHURG £ 72137 Cek COREF L 72 BR DA
B EAR) BlbakmrRUlc, ZORR, BRI 228 L 35870, —20°CTB. subtilis NBRC 3134(Zxt
T DR AR BT, E. coli NBRC 3972125t L CIXMIREEIZ IV CREBERED R BN A H AL D, —RAIICHE
WECRLIR e & DAL, 1% FORETYH (FIET) MEICHT 2 EHELZALTWAZ by, I
HURGIRIBIZIUWN T H & OPERED T HH S AV FIREMENYE 2 AL D, B. subtilisiZxt L CREEREDSFEEL L 72V ViR
LT, FRERETH D 2 & TR SN 3EEA~O ARy DORENMT RS, ARlOILEE
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R—20CHRE DL T E L EZT 72> T2 rTREMEDS F U,

T2 HMOKIAHKT—20°C - 5 HEEGRELLER L7- C. albicans NBRC 1594 /EEHZE L (HEAZ : X 10° cfu/ml)

TR TEFREC (d)

(Yo(Wiv)) 0 5
0.01 17 (100%) 0090  (5.3%)*
0.05 16 (100%) <0.0015 (<0.09%)
0.1 16 (100%) <0.0015 (<0.09%)

s FEINN OSB3 ISR D AL B4 100% & LT AEAFER ) i AR EGIIE ORRDIRLERIT 2 &L 7z

3 0.1 %(WN)FLERKIRIE T—20 7213 7°CT5 AMMRE: LI OABEZ L (BAL : X 10° cfu/ml)

BRI & RPRIRLE REEH AL (d)
0 5
B. subtilis NBRC 3134 7C —t —=t
—20°C 0.10 (100%) 0.10  (100%)*
E.coli NBRC 3972 7C 22 (100%) <0.0015 (<0.07%)
—20C 22 (100%) <0.0015 (<0.07%)

L ARRE 5 *2: FEIMN OEAE LRI O A B EE 100% & LT A 1 AR BEEGE ORI IR LI L 2 L LTZ.

A FEIE KIS, cerevisiaelZ - x 2 WS O BRSOV T EICEHR 2 X — R ITHRF SN TR Y, BE
P 705 B 2 ARG RS MRS U 72 mTRBME & BRI LR 3 2 IR IR IR & OB ESEME 3 28 b T 523, HLie
IKVEHECHRBROBGIVE L 5 LBEISN TV D, —TF, AREREHERD O I KIRIRIC & 2 R 4
& 7R DEEREASS. cerevisiael ZBRIE AL EAHTHUCIA BN le o7z, S BITHGIMAED D OSA 1T
VR A OB, subtilisiZ I3z 2372 <, E. coli (2% L CIimig & FEBHEIZBIfR 72 < 0.1% (Wiv) D FLIE /K A
TEISFRTERE 2 264 U 7=, SLBRIZTHII OGBSI RRE 0 (235U TS, cerevisiaeDTESE) 4 P4 2 MERE & 5 L2
ENTWDE 2 LEBEZ D LEFFEITEL R,

PibaF DD L, 0.05~0.1% WN)FEE DA 72 FLFE KA T —20°CRREE CTHliE 32 & & CIRmSE S
TR CEROBERHCAT T DIHE A RE A2 R~ 2 & D, BEMICKBIT D2REHEO—> L LTHIA
TELAREMENEZEZ bND, —FH T, AWREDOAZFRTH->TH —20CH R L TEHL B Z &1T& %
vy, A%, IR R 2 X e 2 e 2 MRSR SR ORG A, SERREREZ D720 D
HHRERFR OB AR L7225,

32 HEERENBERICEER TS cerevisiae DHRFEERE

FLBRKIRIE 1 C OB 2 % TH X 78 - 7= S. cerevisiae 72352 1 TV D HEDEA W Z R 53 A 0 —
DL LT, RERENE L CTORWERE O ARAROEZREZBIE LT, WIRERHTZY OT AR ERE
B LA RA R VI RT DS, WK T 254 RICHHE IE B S o 7o, £72, KRR
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HC OB LR 2% CAE Z 5% - T2 AL, Control DA & [FIERIZ PDA SEAER TS 5 2 & b AR Al
R BEEZZIT TV EEBXBND, ZOZFENE, A/N—2 U 7T A R CHFELEEZICE X RS T
S. cerevisiae & [F] L TH 5 Y,

BRERRAR A L CO DRI DWW T, BREESMENHE 5 2 & CEALPIEERE & [RIAR 70 i CHEGE S v]
RET, D ORENBNC S MEIZAZRN RN L2 5, AREIEEZSBRERET 25612, +olBlET
ERA L NEBRD,

@ : Control ®

o-®
A PR RS AL kA

IR BRI DT A
FAEFEX10° (ml/fH)
S

0 20 40 60 80
e (h)
1 0.10% (W) FLEE/KIEIK & —20°C DBUREALERS S. cerevisiae D AFREREIZ G 2 A% (25°C)
1) TAFEAEROMIKUEIT 3 &L,

2

4. &

FEYHICIE I C & 287 el O vIREME A B D BT, 77V — L RSEEIEREDS. cerevisiae & & A
T ORI BEEREOC. albicans, 35 K ORFEHOAME, B. subtilis & E. coli, (2% 2 (iR FLER/KIA(0.01~0.1%
(W) DIRIREREE T (—80, —20, 7C) TORHERELZBIZE LT, TORE, 0.05L0.1 Y% (W) DILERKIEIR
FIZRIT 510° chumlOilERFE, —20COEFHRIEICH VT DA, 10° cfumlbh EOA&FE D 27~ LTz,
0.1 % (W) DFLEE IR O 2R ORI 5 L CiE, E. coli 128\ ThH—20COBFEIRAE & 7°C oI
RIE TR L~V OB MEER STz, £72, —20°CT5H MU AL S 720.1% (Wiv) SLEE KRR
THXFEST-S. cerevisiaeDERD I AFEEREMFIILERZ X TWVVRWERD S D L [AERDEZ R LT b,
RAMWE 72385 %52 1 TR ETREMEA R S vz,

LI b, AR EE LI KA T OBERHZ 0 L C—20°CRREE Tkl 472 2 & CHHE R FRENS KBTI D Z & h
5, ARFETRENGMAEDZ IVE LTAEmSIEO—o L L TERFREE B2 bbb,

AR, PR 20 FERERERBE LR 7 1Y =7 MRS, @84 17 v =7 Rt %5k
&2 NN FFREEFE T OB FE — B ARG EAN ORI LRI BN oML — ) O—# L LT TebhuE

L7, RLTHEZRLET,
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Evaluation of Antifungal Activity of Essential Oil Obtained by the
Steam Drying of Obisugi (Cryptomeria japonica) Wood against Filamentous fungi

Iwao TOGASHI
Takayuki GOTOH
Hideto FUJIMOTO

Abstract

Antifungal activity of the essential oil and the exhaust-steam condensate which were
obtained by steam drying of Obisugi wood was evaluated against six kinds of filamentous fungus.
Two %(v/v) of the essential oil in plate media strongly inhibited the mycelial growth of Botrytis
spp., appreciably that of Fusarium spp., and slightly that of Trichoderma spp.. Fifty %(v/v) the
exhaust-steam condensate in the media inhibited Botrytis spp. growth to some extent. The
addition of ethyl alcohol at 2 %(v/v) into the media containing the essential oil or the
exhaust-steam condensate increased the inhibition activity against Botrytis spp., while the alcohol
addition into agar media without the oil or the condensate showed no inhibition. The essential oil

and the exhaust-steam condensate from Obisugi wood can be used as a natural fungicide against

Botrytis spp..

1. #&

il

20004E4 1 RICHAT Stz MEEDMEREROIEEF T 2E/#) 128D, FIREOB DI E
LTS OBFM RO HIVD K 917207, ZORIK E U COKAEKINEE FIVTAM & i3 5 BV
DY AR O, B OFFERRm E o7, —J7, [RGB TR CIIAM ORI - TR &%
BLARKDERN SN, ZOEERIZOWTIIEEFEIY & LTS STV D ORBRTH D,

ERRETZ KD A X (Cryptomeria japonica D. Don) T % 4 B A FHIIZZEOREMN G EN TN D
W, T OPERETEGROESIFIAOR?, SHEWEONHD T2 TE I3, ZOfER, [RIEEE
Wiita - b= L REDEAXT VAU PELAHET 5 2 EBRP LN ST Ehb, (il 00H

WAL TR (ER2311H 11 H 528

PR E TR (Bl - RIETR AR )

G+ HIRERAMRINEN o 7 — R R
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AN B A B EIEREEET D WTHEMAVRIBY S5, £ 2 TARIETIE, [RIEER A & B L 74
ME 72 IXFESERE O b ODORE D EREA T 5 Z & ¢, FIHAREMEZRET 52 L & Lz, Bibrxis:
AR L L CIeX / 2 OREHER IR E 2R Z TR EIEORREI E)NCHER L, 2 0oBn
AR AL F~ ZAGROFEINERTIEN D Z & 2 IR LT2uy,

2. EBREE

21 HEMH

B AL DL B & BEINEK IF(f o Z —F v 7 7 N & O CHZERIEE 90~120°C. T ER
R 80~95"COGAF TRARRU I S &, /KRR B LA 54~93 R OMICHER & 7 | &7 5 P&
KA L CRIN L7 PERARERER, 370 b AN & K ORRBIRCLT, Mo~ iryay), &6
(AT~ LY 3 L By LT AR A O T2 (O b EIR IS AR B2 o & — i) 2,

22 HEE®

FEERIZ PN TR EPE O SR K 18, DBotrytis spp. (AR M U F 2 @) & LTI S B E Rk ANCT-06001
& ANCT-06022(2006 4B HPN & 301 BTN OZEF BB Mz & 0 458E), @Fusarium spp. (79U &7 4
JEE) & LT ANCT-06033 & ANCT-06039(\ \9°41 b Jitl) [ TN D [RlFkE fiak & 0 43#f), @Trichoderma spp. ( k
U a7~ @E) & LT ANCT-05090 (ERIRTINDJFEAR S A 2 itz & 0 578f) & NBRC 33016( /AT
NOBER A & 7 itihtiak £ 0 3B OAF 6 Bk Th 5, WINHER 6em OFRT b7 F A hr—R%EX
(LUF, PDA)FHGEHE THEEE BTSN TV b D TH D,

DL E DGR EM 2 5B 2355121, IR 25°CIZ CERS 9cm @ PDA FAEsHIZ CTENZI 5 H
MR L, L7 R—T — CH#EN IR Z & T H IR T E AR Smm O P 2 BRI & LTV,

23 Bih EtEREDEHEA %

PDA E5HUZ A XHEM, Mo~ Y ay, BIOWMBEIIE U TS 2 — L (EkAIE 99.5%) 2 i L7-
EE 9cm DB 2 FHEL L7z, PDA B~ A G OUSIIREE 1T 0.5~2.0%(viv), Hill=~1y g v
DOENPRETE 1.0~50% (W), =% / —/LOPRIEEIL 0.5~2.0%((VN) & LT, & EAEE i gel 2 el ik
OFEFEJRZHE, i 25°CT 10 H R L CEPSRAR B(= v =—8) 2RI ZHIE LT PDA OZH0
Iy b — USRI BB L iR L2(K 1 2 R), 7o, MVELENT3 & Lk,

1 FELPRICEET 5K N U F 2 J@E O = 7 =—(ANCT-

< 06001 : 7 b= =iv b, 5k REHEH 05%(WA),
® T AXFM 1.0%WN), AT ZAXHEH 2.0%V)
\ VE) JRE25°C - 101 kg
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24 g pH ORIE
BB HIDOPHIZ ST, INEVARM. I T A B A W CRE LT,

3. BREBR

31 RFFEHDRH EtERE

AFHFNIK T 2R MY FREH, 7PV U LERE, BLONY 27 b~ BREOREARR OB L E
Bl 2~4 12 NFIR Lo, ZORERND, 1.0~2.0%VNV)IRED AR L > TR~ FRBEOR R
FRENBFEICHEFESN, U7V ) v ABEMNMiE, N ar A~ BREOBERKRRITEELZ TE#C
EWOND, B, AXEEMAERI LIS EHEO pH 1% 51~52 THY, =2 b o—/LEEHOEG.3)
EENIR T,

ANCT-06001 ANCT—06022

€ €

£ € -
~ —&— XHEH 0.5% ~ —— XXFEH 0.5%
[l —h— R HER 1.0% [ —h— AXHEH 1.0%
#H - R 2.0% H M- XEFE 2.0%
|I —»— Control |I —»— Control

| I

o =]

mn mn

EEAH (d) EEAEK (D

B2 XEHEimEAN L7 PDA EHIEMICEIT 578 b Y FABEOERKE R (£ : ANCT-06001, £ : ANCT-06022)
1) BERIREE 25°C, Control (3= > b o — LEEHI A7,

ANCT-06033 ANCT-06039

€ €

£ S
~ —0— XXFEH 0.5% ~ —&— XXFEH 0.5%
[l —h— RHEB 1.0% &H —h— RHEHE 1.0%
H —-— A 2.0% # - REHHE 2.0%

|| —¢— Control I| —>¢— Control

| |

mf [m]

n mn

EEAH (d) EEAY (d)

B3 A AURINL 7= PDA SEAEHIC 31T 5 7 U w7 AR O M4 pE & (/2 : ANCT-06033, 47 : ANCT-06039)
F) K2 ERET
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ANCT-05090 NBRC 33016

40

(]
o
(]
o

—8— XXHEiM 0.5%
—&— XXFEH 1.0%
—- AW 2.0%
—>— Control

—o— XXM 0.5%
—Ah— XXFEM 1.0%
—- XEFER 2.0%

—> Control

—_
o

aA=—4%& (mm)
N
o
)

aA=—#%F (mm)
N
o

EEAHK (d) BEAH (d)

Bl4 =M EZRMN L7 PDA SEAIEHICIIT D Y a T L~ BREOE SR E R : ANCT-05090, £ : NBRC
33016)
W) K2 LR,

32 MHTITILY 3 oOihhEMEE

BLITRLIZE 91T, R MY FRABEDEARMEIIT D AFHFMOEER RS @, € Z TRERD A
ZHWTHIT /LY a D OBRENRZIEL, ZOREZX 5 1R L, HEEKIC Lo TZE3RR
5 DD 50%(Iv) DENRE T, & HREDEARREMEDRDPBE SN, LoT, AFHMOEBII
S TREIZFEI SN DT~/ g AAZHONT, ZOFPFIAO AR RENTZb D LB LT,

ANCT—06001 ANCT—06022

—— IT)LT31.0%
—k— IT)LT325.0%
—- T7I)LPI10%

—— IT/L3250%
—>— Control

—&— T/LTav1.0%
—&— T)L2305.0%
- T3 10%
—— I /LP3r50%
—>¢ Control

HEAH () EEAK (d)

5 M=~ a U ERINLE PDA SEARBSHUZISIT 248 N U FRBEOE KRR (/L : ANCT-06001, 45 :
ANCT-06022)

1) BERIRE 25°C, =~ vy a I~/ Y g U &ESRT, Control (3= b o — LR AR,

M~ LY 3 AT e A TSI TR G 5 22 LN OIRIETH Y, =~y s v
ZUAN L7 PDA E53#D pH 1 5.1(1.0%(VIv)), 4.7(5.0%(VIV)), 4.5(10%(v/V)), 33 TN 3.2(50% (Viv)) & 72~ 7=,
AN T — TR LT, EREREZETeR Y FABEIL pH 28 4.0 & Rl 725475 %48
Z TG B CEARERENBO T 2EANER SN TND Y, ko, Mt~/ a v 50%(VIV) TEL 7
FORARFLEDRITIE, B pH IR TNIC X 28 & HREZEE L CW D AREMED & 5,
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33 AXEHBIUMBITILS 3 o~ADIE/ —ILOFMHE

AR E T IM M=~V g A2 Z ) — VBTN LTz PDA ARG A FIVTAR B U F RBE O %
REZBERL, BONIRESE 6~7 XITRT, BIREIILL HOR U ERERE2EE L, AR
1.5 F720% 2.0%(Viv), M~y a3 103 50% (V) DEIRE L Uiz, WO G A SRS E 72136470
TNV a VHEOGEB IO Y ) — v ERINLIZGEOR N FRAREOREAKEEZ R LTS, A
I &l L T~ LY 2 2= H ) —)L % 1.0~2.0% VNV L 7= 5 A I ER O ER R E I
%9 5 BN R (2 e DA A B D, X7 D ANCT-06022 (28T, =4 / —/L LO%IINE;HIC
[F] 2.0% AR LV & BRI T DBEERDPEm < o T D, 2T 2.0%IRED 3 BRI
Eeirp 2 U B O CRIBEROBEARENEL BE SN -T2 b DD, D O 1 KIZB W TESRERE A
LN THY, SHBICBWTEDORINZEHEX Y 720,

TH ) =)V BRI L7245 PDA B HLO pH 1%, ZFFEHIZB T d 5.1, Millm< 1y a SzsnT
33~35ThHV, TOEEIILAERD ST, - T, Millm~/LY 3 D 50%(Viv) IREIC= /) —/L
ZEMLTH pH DENIFEED L2V HEDL LT, R N FRABEOEARESZ RS HELZZ &I
b, —J7, =X ) —LDOH%E 05, 10, BLO 20%(VN)EI L7 PDA Rk 2 AV CHlE Lz
ANCT-06001 DE KRR DORRFZE(LZ [ 8 12 LT, 2.0%VV)IEEEIZIHWNTHK 6 K 7 THLILZL D
RESRREICRT T B ERIIE L A B SN e h 0Tz, 29 LIERERND, B U FRABEO R
FAZRI T A ILEZ R A RGP M~ LY a C ORENIERE L 72> TR Y, F ZICE%BERINS
fo X ) — AR E BT DB E 2T 52 8T, AIEOIHESRNER I L BRIND, ek,
2.0%(WVV)FETOZH 7 —LOYNNZ L 5 PDA BEHIZ pH O LT <, Wb 53 DIETH -7,

ANCT-06001 ANCT-06022

40
//‘ —8— XXHEH15%
30

—O— RXHEH1.5%+
IHR/—)L0.5%

E

£ !

~ —— AFHEIH1.5%+
<] TH/—)L1.0%
ﬂli- 20 / —— RHE1.5%+
1l
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Inhibitory effects of Trichoderma spp. immobilized to heated wood particles on
wood degradation by six strains of basidiomycete

Iwao TOGASHI
Ai ONODERA
Syunsuke KINOSHITA

Abstract

Effects of Trichoderma spp. on wood degradation with six basidiomycetes, Fomitopsis
palustris, Trametes versicolor, and four wild strains, were examined. Japanese white birch blocks
were covered with four Trichoderma spp. strains immobilized on wood particles heated at
240-280°C, and exposed to the basidiomycetes at 25 °C for 8-12 weeks to measure block mass
losses. Each Trichoderma spp. showed a wood degradation inhibition, and ANCT-05013 gave the
strongest inhibition. Mass losses without the immobilized Trichoderma spp. were 20-87 %,
whereas ones with ANCT- 05013 were 16 % and 1-3 % by exposing to Trametes versicolor and

the other basidiomycetes, respectively.

1. #&

il

Abra TR - BEREM & L CHERAT 256, AMBHESY 0T Y EIC L DEH0RENHLRET
TeODIBPRD HID, TDT=D, [RIEMITHE 2 ORI - BRI %2 A0 - AT DA IRAEEAT D e
MENRTER Y, —F, IEAAREI L LA BB EE 2 £ SALZEEANIE S 22\ A = —
DAEFN, SRR T ELDBFIAT 2RSS OEHIZB T D DRl 2 AROWER « 7 v % (LLT,
R ARG OFIMILDHOE SND 7 — AR 5,

Z ZTEHEE DI, AMPBANARTE LW EARBAOARM R O 2 B L, HEEHETHL LY
a5V~ B DA & I CAM ISR O TR 2 309 5 BABRRICE T L2 39, KRR AREYICE R
T5 &, FRCHIBSEASEAT LT W2 &b TnD D, Z2o%s & LT, B 112777 X 9 IS Trichoderma
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spp. &= [EEL L7 HEFRIEHEAT, BE b a7 =) EESICEE T 2RIATY A v 2 A= L,
THETICARH#E L LD LT BAMZED S DI Trichoderma spp. 2 #2fE 3 237 19 135 528, B b MU =
TN X DAMRAFORFHIR AT 5720,

ARHETIE, 6 RO AMIEATE DA 3OS 3T 2B E R Y a7 v~ OEDRE IR~ D5, A
JERE & LCIE, a Ly v a VERO A AT X 4 - (Fomitopsis palustris (Berk. & M.A.Curtis) Gilb. &
Ryvarden) & 7 U & 4 /7 (Trametes versicolor (Linnaeus) Llyod)lZhn %, AbifEE CERE « /08 U 7= B A #ikk 4 #
A W,

RETRBEY

|m[§§ﬂl:l§li1tl~‘)37—:}b7ﬂ3§| 1 KEEAEEOMEEEHZRE T 2EEE N 2T~

2. EBRAE

21 HEE®

AMEFE & LTiE, JS K 1571 TR &b 447 XZ & /7 (F palustris FFPRI 0509) & LC MAFF
420001, [7] U< 517 Z 4 7 (T. versicolor FFPRI 1030) & L "C NBRC 30340 ® 2 fk D 2 L 7 & 3 VERRICINZ,
BRETHNOARGE, TN ORISR M, )TN OS RS ORMELEDEHA R »HENE
FUyBEL 7= ANCT-08036, [A] 09001, [F] 09002, 3 & OMIEJIITHIPNODZE izl & Lo L 72[7] 09003 @ 4
BERROFFAEEREZ V2, 20 4 EERICOWTIE, WTFNOERICHOITHEEGO 7 707« axs g
Vo (TCERE) MWEET D 2 & A BB S R L T2,

Trichoderma spp. & LTI, ART F 7% &k n— XK (PDA) AU T ORI T L= b 0 9T,
ERDOWAMEED 2 V7 2 a CERIO L THEIERN D ANCT-05083, H1/# 72 4% ) DR 05013,
W24 5[] 05082 D 3 EERE DN i FERAF R (T b LI NDIFEAR T A & o FiksE& 0% FHENN
%, NBRC 33016(T. harzianum Rifai, +BENDOEIKS A & 7 HE&OVE FHE)DOARE 4 kA W,

PLEDOARIERTHE & Trichoderma spp. D& KNI, W 4L H EEL 6 cm D PDA FAREGH CREREF B IR T S
NWTHEY, FRBRICEET 235G IIRIRE 25°CLI2 THEA 9 cm ORPEAEEHIIC TZ 2 5 B BI(ANCT-05013,
7] 05083, NBRC 33016), 7 H#(#7 7 Z % 4, ANCT-08036, [ 09003, [l 05082), 9 HEl(A 47 XF 4 /),
14 A (ANCT-09001, [f]09002) H5#% L7=i##nsHFEREM & a7 R—T —TH B2 ERE 5 mm
DA BEREIR & L CHVV,

22 EHEMHEEERE ) ITILTORSE
T 240~280°C THVLEL S T= TR D AR (T NAM TR ASA 7 7 > R, A X :19x8x3
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mm, pH=43, BI2ZW)&MiH L7, ZOMEFEHEN 130 ml TR (TS 2 2% % 20ml il
A CEEARTEEILIL(121°C - 15 47, BLFRRIL)&ITo 7ok, EHFETF A 2%RIK A kK e LTH
Trichoderma spp.% 25°CC 2 HRIIZ72 0 120 rpm CHEFREZ R (- REEE R & © Img/ml) L 7= Ff B % 20ml B
L, FHEFET 14 HRHEER L OZEEL Y a7 v~ & L TRERICH T,

B2 Trichoderma spp. DHFHTEE L TRV 240~280°C TEUL
T —— HENT=THIROAM D) TTRAM T (&) (o

) 90 mm@ - ]\“’ DH:4. 3)

2.3 AMABRIGIZHT HEEIE Y 3TV OBERROFE

B 31279 K 5 IZPDAEH1IA30 miIsyiE L72200 ml H T ARSI AMIEIE 28 L, 25°CTHkD
SN2 L7 IR & [FRRIC B8 Uiz, K E# EIC60C TIEEAL L, 80°C T1H M DR B ALEE %3
H [##k 0 i L 724x5%25 mmo 7 77 73 (Betula platyphylla var. japonica Hara)A 224 7= V) 3A#H 7=,
Z O i EKI30 mOEEL b U a7 1~ TEV, 25°CT8~12lME# 417> CRIA R O-E B R4 5
L7z, 7k, BHEOES LA OAZEZWERBRXEZ 2 br—r e L, ERBREOARF O ik
LEF9~12% LT=,

AEREH IR/ EY
[T

drmm [
/// Jmm
£ mziharas ]
sl
oA AHEHE

200 ml HSRIBEE Y 8 [EEL bV aF i~ a2 WA O R

20mm

2.4 AMEMEOEARABRRICRIFITEEREDOFM
EAE9 cmDPDANVAREE D Hh | AR O iR 2 8 t, IRAE15~35°C T4 A s L, R0
N H AR EEZIE U CIRERE 2B L, B, FRPEREEHOM Y R LEIF3L L.

Bt

3. HBRLER

31 AAVXSBrENVSRTICKBARMAERIGICHT HEEIL FY) I TILIDEENR

EE L b Y 27 L~ OMEREHIE, MR E 72 IXFEMRRBIZTV N 2 & <0 Trichoderma spp. 23— AL FE A
el BB LT ERORA 7y REFER L, <A 27Uy NIZREA~VFEMZREE LTHY
HENTEY, RAGEISGIVIREE THR SN TV D Z &ML ARMBHEOIER 23212 W2 LG &
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NTHWs B ZLEER LIBAICS 7 7y FOEMAIIEZ 2wz (@121, BHEo
F# IR ORE#HE AR A2 2 be—d L,

T, EEALEE CIIART OFREUHENAERE T Z I3 —a UPNE L TLE ) OB IR L
#80°C L L. LanL, TEELEE X V20 CEN- T2 T v 7K IT130.6% OB B 23 Ui,
PUFIZ R fix OFBROA R/ E &RBD 3R DEERADHEENTND,

R, TAVRTEr AT T H IR LT T 7 o SRR OB &R ZIETEEN R Y
a7 N~ OAENREZ R Lz, 12HBOFRICL > Ta e h— IV KOE &R SRITHIE T75%, %#E T
87% L7210, AMIEBFIEEIZ X DEHOEITHHR, —F, EiElk b 27 /L~ X TIZANCT-05082D 40 U Z
BT RN ATIZBWTCa Yy ha—/V XA FEIDEERDRE 720, AMEIZKET % Trichoderma spp.
2 X BRE RN A HILD, ANCT-05013 & [F05083D [EE(L kU 27 /L~ DRENRNA KX <, FEElkd
% Trichoderma spp.FERRIZ & O ARG D HENR DR/ D Z LSS TH D, FFIZ, ANCT-050
BOMEFEL MY a7 v~ DOWENMENTEY, T4 TXT X7t LT3%, BT 7 X 7ICx L T16% & i
bR E RMEZTRY, ATROOPDATEHEE T O chik 2B I mIAM B 326 5 B8 111X ANCT-0
508373 b AL, DWTF05013Tdh -~ 7223, ABFEICHIT BEEL MY a7 v~ 2 AV ERTIE, 20
PR R LR e D,

1 BCTHAVRTHZrBLONY T4 /72 12 #f%3#% LT-F 173 (Betula platyphylla var. japonica)
AR OB (YNt 2EEL Y a7 L~ DR

RERIX H FATRZ B K05 K
2y br—nx 75.240.639 87.0+2.30
FEEL Y 27~ X

ANCT-050139 3.3+0.99 15.8+9.97
ANCT-05082% 65.5+10.22 89.3+2.16
ANCT-050839 14.7+8.04 26.5+8.59
NBRC 330169 61.545.71 75.0£15.4

a) Fomitopsis palustris MAFF 420001(FFPRI 0509); b) Trametes versicolor NBRC 30340(FFPRI 1030);
C) ARAHED IR LE 12, d) R IELEK9; e) FAMEHFEERA

32 BEDAMBHEIZKL DAMAERIGICH T HEEIL b ') 3T I)LTANCT-05013DEERNE

ANCT-05013D B EAL b U 2T L~ DWTIE, BT T X 7 QARG 2 BEMEREIC S B 043
HDHLDODFF T AT ZTIZL DT ISR OEERD R E3%EEFEIZR)ICIMA T &b, EAD
RAREMA A L TS I EIRBEND, £ 2T, BAEOAMIBIIRIZ X 2 AM iR xE T 2 [FEE
b bV a7 b~ O EMRERHN 2 3 -,

B 2L DO ARG HAREE DIREREE & AMIENI N %, AT XT 20 Z 2Ol iR A4 &
5ICZNZEHR Lz, PDAMHICOIREL5~357C - 5 H G2 % OS5 R ERIE, ANCT-08036, [F0
9001, [F09002CIxH VT 4 /7 L RFKIZ30CHIMA 5 L EAME F L, ANCT-09003 TlixA 47 XF 4 /7 L [F]
FRIZIOCEMEZ HIEIZ IV TR LTz,
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100 //<>

80 A

60 e
//,f//4i

40 A

" ;{k/ /
W -8 - AADXTH
-k - ADTE
0% T . . . | —O— ANCT-08036

—A— ANCT-09001
’ 2 * 6 8 10 12| _5— ANCT-09002
HEEHRE [weeks] —>— ANCT-09003

BHERDE [%]

5 AMIEFHE 6 HEROAMEFT S (257C)
) VT B SRR iR LR 12 ; 2 TOMERITX 4 LFL.
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[{09002) I KAl STz, F£7z, AU RXT X7 DG & FFICANCT-09001 DEFTA A 1828 L CHikie 7 a1
ICEAICOVEINE U2 2 & CHREEHEO AR R, ZOMO3FKIIAY 74 7 LA UL AfRE
L&z on-?,
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ANCT-09001 & [R109002 D AR S5l SOt~ % [ EA L - U =27 L~ O ERNR ORI Tl 2 0 i i &
R 7=, —J7, ANCT-08036 & [7109003TiE, B5 OfEHE 5 L A Tay e — L KOARF OEE
WA DPHIFFCE D& E X T25C - 8l AE CEE M) a7 L~ OREDRETE L=, Fon/fis
2 1275973, ANCT-08036 & [7109003 ) =t o k 2 — )L [KX DA F O'F B E XV 1 86 % 53,
ANCT-090010 =1 > b 1 —/LIX[320%55, & L TANCT-090020) =1 > bk 11 —/LIX|35%55 Tdh 5 DIZxt L, [H
EAL U 27 OANCT-05013X 236V VTE, W IO ARMEAIEEIC & 2 A REOGIZR L TH AR O
BBV RNLI~3%H% TH D, 728, B5IZIVTANCT-09002( %17 % 123 M &FEOAF O'E Ejlb 3%
IF39%IZZE L= b DD, [Rl—EBRFMEOR2IZBTSHa 2 ha— VR TIEZOEPIRESE T LE, Z0
JRENIARCTH DD, RIEOAMIEF T 6 OFFIZ L0 I 2o T alRetEn @ <, HaBRIC
KBFHINEE LN EE X TV,

T2 25CTHAEDOAMEMEIC 8 7213 12 MRREZE L= T 7 o SRR OB ERA RO 2EE Y a7
<~ ANCT-05013 D g%

FRBRIX 74 ANCT-08036% ANCT-09001” ANCT-09002"” ANCT-09003%
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a) 8 WM RTE; b) 12 M RTE,; ¢) AF#EVIK LI 12; d) PAEHAE R

B 6121, ANCT-08036(Z8i MR L= 7 I /SRR Ok 2R LT, I ay he—/L XK
ARBERESNTOWHDICRL, P aFLvRKORRIZFEMEZD TND I ERSN5, BLENS
ANCT-05013D [ EAL F U =7 L~ 1, D7 < & bI3FERO B LR O A6 LTS K 1571DBGEME
REZE NFRBR D PEREFEYE C b 5 AM OB B 3% L T &2 1 E /- SRR 2 B L= 2 L icke D, —H,
ANCT-08036 & [F]090031 X HEEFIH & B 2 bivd Z &b, EEl b 27~ DAM SRR 5
PREZNRIT A AEE IR L COANER T2 £ Z 2 6N b, SRIIN T 7% 7 OARM O RST5E
HIHEMROBEN RO HINDH Z LD, Z OIS, Trichoderma spp. 2 BHfE LI KR 2D 7 &% 7k
DA IEFTE BT 5 SRR ORE RO L —F LT 5,

.

2

FEFRABHZ[E Bk L 7= Trichoderma spp L (EEL N U 27 /0<)7, 6 BROAMEFE (47
RF B, HTTHT, b EROBAERERK) (2 XD AR RIETBRERR 23 Hh L=, v
% Trichoderma sp.BEREIZ & > TIHEZDNRICERNAE L, L7z 4 EEOH T b LER O
ANCT-05013 D [EE L b U a7 /<13, 25C - 8~12 MO ZFERER TA AT X T ¥ 7 & 3 EROEE
DARMIEFTEIZ L DA OE &R % 1~3%RTHEIZINZ T2, AT 7 271 LTL 16% Th -7z,
BHBITBNTUE, BT T F T ORMOERIS T HEE N ) 27 1~ OREROLED KD 5
hb,
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Quantitative Determination of Flame Colors in Carbon Monoxide Diffusion Flames

Tsubasa NOMIYA
Setsuo TATSUTA

Abstract

The colors of carbon monoxide diffusion flames were quantitatively determined in
accordance with the CIE 1931 standard colorimetric system. The chromaticity coordinates (X,y)
and spectral distributions of visible radiation emitted from the flames were measured with a
spectroradiometer. The differences of the flame colors were examined by plotting the measured
(x,y) on a CIE 1931 chromaticity diagram. The experimental results indicated that the flame
colors of carbon monoxide diffusion flames were almost uniform and independent of flame height,
surrounding air velocity and carbon monoxide purity. The values of the (x,y) were constantly
(0.224~0.226,0.224~0.226).
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—PRALIRFE AR & T D AR TR, RBESRIHIC L > TAROIBIRCH S SI3ZELT 523, kk@ITIEE
A EZEL LIy, [ ANTAE S—F— RIS Sz —BLRBARDEE TH 5, L DIEIC, TEHek
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EWITEEO b, —BLRFARO AN, CO 73128 O i1 L BfEA RIS ET D SV ofbFss
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S0 B AR DO IR o7 o TIRDS e A7 "L Th v, RS 350nm 7> 5 450nm OFFH TR TR
DBV, 2O XD AR AR OTRIE, PR KOTRAKE CHEEO LD & 7225 Z L3
BTV 2, — LR FER R D AHEFIC BT BRI < A ENTVABN, KROZDOHDIHET S
BRZEBlRIF L A LR,

AHFFETIE, FE =T — ISR S iz — B LR BB IILHR R DNT, K@ A o e &
ZHWT XYZ REOZOEEECEREL LTz, KRDALES L OVRBESRIFIC X 2 kAR OADFENWEZTHRDL & &
BT, BREIO—ALIRSE 2 RNIEET A THRIRL T, BRBHIEEIZ X 5 KREADENEZ TN,

* EPEY AT WNTFHIL 2 Pk 23411 A 11 A5F)
O AT L TR R
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11

NSO/ Yk 8.0 Ytk 2.0 Yl 1.2

BI1 Wik
2. KBOEEIL

KBEIZHNTIIFET B3, KROEERICERT 2 UEND B, 0% ERILT 2 HEIRN S
B, AWFFETIE CIE(EBIRIZ B L) B ED 12 XYZ ROF A 9% U -, XYZ AR T, k%
SEOWIFEN HHIH ENBHEIE CI1E, UFORERTERSNS,

C = X[X]+Y[Y]+Z[Z] )

22, [XLIY][Z]AsASA @R CH Y, Bk Eh s, £7-, XYZ REMETHY, =
NENOFRRORAREFT, TNoOZRPINE, A C DR RO HE KT XLk,
RO L5 IS hs,

X = km}nm E, x(1)dA @

380nm

Y = kmfm E, y(1)dA ©)

380nm

Z= km}nm E, z(A)dA @

380nm
DT, E K C OREREHT xR —R, AR, (1) y(4)2(1)1F, XYZ EEROGEEKT
bb, £, KIZZHEY OEAEESOHN R —B S5O BIERCH D, ADEROMRHE
R DBENROEAE, K=1LF2%, ZHEs 6, XYZ REORGERRI(X, Y, 2)ZRETRD 2

TENTED,

X
X=——— ()
X+Y+Z
Y_L (6)
X+Y+Z
Z
X+Y+Z

7B, X+Y+zZ=1OBRDBEY LT, KREIL(X,Y) DA TRELTE D,
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3. RBREERSIURBAHE

31 REREE

SEBRAEE OG- [X] 2 12797, PEE 8mm, SME 10mm OSRELHE N—F—0 FIZJEHREB kR Z TR L
oo BRERE U CHEEE 99%Lh Eo—EfbiRFE 2 Lz, BRERGERIZ=— KA L7 Gl L, BRERTRED
BEICIEA Y 7 4 RE Tz, KRORED 2R D120, KEOBIHICZER % R L, DRz
RIFN=D LB LS TR SN T\ 5, ERSHITERET R0 8 S TR Y, JRHZERDOFHE
ZREIT D 2 ENTE D, JAPHZERITHE Ua 13 1.0mfs & L, KKAUIZE KT T Uy DR~ 5 EBR T,
0.5m/s J5 LT 2.0mfs & L7z, BRBHEE DR B AT~ 2 FBRTIL, —BR{biRSEZ 10vol% D %I LUk
PRFECAR L7 & V2,

Mk
Nn—+—

=KL I

=
A

| BAE |C()'(Nz GOS

32 SIRGHEREERT

KI5y AT E FH(KONICA MINOLTA CS-2000)% FAWVVCHIE L7, Z 0@ T, HEM% 3 B
B (LEE, 0.2, 0.1/%) TUIWEEZXDZ LN TE50, WEMNMEZSEL CHEAE LEICHRE L, Hl
TENCET DR, WENEOMEIZ L > TR, BELE LML 10O THL, WEMD LE
DFE DT ER 1NTRT, FROSV, ZHEIC/ 0 —XT v F LU A edEE L, 7a—XT v
T REHCESA, RNIERIT plmm &7 Y, Rk ROEZRETE 5.

33 EERAE

KIFADOWESTEEK 3 1RT, KEOHOE BN T, ST MONEEZE 2 TARGBEE LT,
BIENE, =T =506 O mEERE H % k&R FH THEXROCb L72ff HIFH 23, 0.1, 03, 05, 0.7,
0.9 L7 HNLE CITo 7o, —BMLIRFEOILHARIT, KROISIEDSRHARCH D720, [FHANS, WHE
23 5edim? & 72 HALE 2 KRODJe L Uiz, WS G OE a2 KAl ECirbtie, /it
FEFHIEMICEE SN TRBY, BEMELZEZD S, EGx L TFHEICEIN L, (B % Ml CRET
B8, AEIERIC A — VB FRE LT, MIET — XX USB 7 —7 V& LT, arBa—Z~rksShbd,
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FREREIZBNT, O (y), FEE Lv 3 L OO = 3L X iR E, &, R 3 [ 58E L
T ZNLDOF—E 00, AHEFFEDOTINE Xneans Ymeas  CFEFEREDFEENRE 6, 0y, FEFE DT Lpnean
BRHR LT, BRI 3L 3R B, 0 DI i & R 5 SV, R 2 & D E, OfE & JE 555nm
2B D E, DIE Esss CTIEBUL L7 O, BIERHTIST B AROFE S EOFEE /LR T 51201, 3 [EF5
ITE LIRSy oA A Pk LTz,

&1 bk WEs 1EOSE)

] E R R 380 ~ 780 nm

For R R 1.0 nm

WK +0.3nm

T i 0.003~5,000 cd/m?

& O e X,y +0.003 (0.003~0.005 cd/m?)

X,y #0.002 (0.005~0.05 cd/m?)
y +0.001(0.05 cd/m?)

o O LT 0.002 (0.003~0.005 cd/m?)
0.001 (0.005~0.1 cd/m?)
0.0006 (0.1~0.2 cd/m?)
0.0004 (0.2~5,000 cd/m?)
T 5 B R IR ~ R B A243 7
S/ N E R p5mm (7 0 —X7 v 7L v X 1 mm)
i B E R 3B0mm (7 7 —X7 v 7 L XK 55 mm)
P
H Lv=bed/m
BO=-ZAPyFLuX
I HFH0.9
HFH=0.1
HFH=0.3
HFHA0.1

B3  kRGoREsE

4. RBERBIUER

41 REDHIEIZK HNABOEL

BANZ, KREOBITNLEIC KD KREODENEFH~T, dRe LIEKROEREEZK 4 1277, KEE
FH /% 40mm, JEPAZE50003 U, 13 1.0m/s, B E: Qeo 13 11.3cm’s TH 5, 5 £ TITHEE DI LVimean
OENT AT E K 5 ISR, KROBEEE, EEICRbE <, HAK 80cd/m* Th 5, HIFH=0.3 T,
KRDFEIHMNE Y, FEMTTEARIIIE T LTV 5,
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100

80

60

40

20

LV o [cd/m?]

0 1 1
0.0 0.2 0.4 06 08 1.0

H/FH
B4 kkEHE B5 HEOFLHE
(FH=40mm, U,=1.0m/s, Qco=11.3cm’s)

NN I D CPEERE D FIINE Xneans  Yimean 35 £ OEHER £ 0, 0, 23 2 (R T, IR o, oy lEW
T b 00001 INTH Y, 5 IHEHREGHI I 5 AEOMER LIEOFFANTH D, Lizii-> T, BIERE
FEOBIWEIIMD TR TH Y, KROEDLE R EOMBIBE T B2 b5, KRIEHMO HIFH
=05 OALEIZIBOT, Xpean (X 0.225~0.226, Yimean 13 0.224~0.226 DFPHIZ 8 D, HRANI NV 3<%
1=, CEFEEDEYE A xy (R B L2 b O %K 6 (TR, KT OIELFFOMERIL, x, y &bl
0.224~0.226 D#iFHZ /R LT\ D, KRIEFHHIO HIFH=0.5 OALEIZBW T, RO EAMEIL 2 OfER
NI D, —J7, KRIEEAO HIFHZ0.7 ONLE T, AREEEO I ARIRANE Y, = O
SEEN TS, ERSBPFRENTZ xy AER L0, KROOBLAIIMNEICESTHEAOATHY,
H/FH=0.9 D7 E Tl OALENZ R TH PN HANTRN T & Bbh 5,

KRG HEHAEAL LT LY, KRS S 5 AT ORI I L » TIRES N TV B,
H/FH=0.1,0.5,0.9 |Z33\F 2B 0600 2 X 7 \o~d, IO IR 2, U E/E 5 | T AKE =1L
— i E; A 555nm C D HLE FGT = L B —i R E sss TIESUE LI FEXIIREE CTho 5, — R IR KK
AREIEIE, CO 1A% O JRT & FfEASIGE T 5 SVD[LF5E (CO+0—CO, »CO+m) 12X D H D
Thbd, EOMIIIHSAAORE RS &, FAXHEEN G BT, BEEMFZEHILoTnD,
KR DNLENZ L DFIRIY 3T DN IO THOT 0 CTIEH 528, HIFH=0.9 OALE TIE, fthofrE kv 4
AN OFHTREE A DT INCHI 22> TR Y, REEMTIRATR o TnD, 2D &2, HIFH=0.9
TOKREDR, OB TAALNRLS 2DFKTHD EEZBND,

®2 CEHEOTE LIRS

H/FH Xmean  Vmean T x gy
0.1 0.2253 0.2254 0.0000 0.0000
0.3 0.2253 0.2248 0.0000 0.0000
0.5 0.2254 0.2246 0.0000 0.0001
0.7 0.2262 0.2253 0.0000 0.0001
0.9 0.2298 0.2296 0.0000 0.0001

- 46 -



—— H/FH=0. 1
0.235 ——H/FH=0.5
& W0 3 s | —H/FH=0.9
O H/FH=0.5
x H/FH=0.7 -
+ H/FH09 8
0.230 x
* ! 00+0—00,"—C0,+h
> Q
0.225 | QF 1
1=555m
x, 0. 224~0. 226
0.220 . . 0 : ;
0.220 0.225  0.230  0.235 380 480 580 680 780
X A [nm]
6 KRDOLBIZ L D OSEREAE DEN T KRDONLBIZ XL DA A0 OE

42 WRIREMEICK B NFBDZEL

RIT, BRIBESRAFIE L D KREDEN T STz, KRFEAZ KD KREADENZFINDHFERTIE, U, & 1.0m/s
L, —MLRFEOMEEZE 2 TKEEE 20mm, 60mm & L7, F7-, FPHEXIGHHIC X D KREDE
IR DFEBRTIE, KKREZE 40mm 12k D, Uy % 0.5mis, 2.0mis & L7, HIENSRE LI kROEERK
8B LUK 9IITTRT, WTFNDKRIZEBNTS, AHRBIEIZ LD KREDENTIMHER TE R0,

KA FH 23 20mm, 60mm O K KIZF1T B RS OIEIE % X 10 (2, JE FHZEE00E UL 23 0.5m/s, 2.0m/s
DKRNZIT D EE RO 2 X 11 1277, W T ALOBRBESRFIZ BT H, HIFH=0.5 ONLE Tl Xmeans
Yimean & BT 0.224~0.226 OFIFHIZSH VD, KRIEFATOKRAITENL LN Z E3bnD, KRIHHAIT
I, BRBERMFIZ L - T, DT RENRHELND,

FERISY o34 2 X 12 38 L OV 13127877, HIFH=0.1 38 X TN 0.5 ONLE CIIFER S i ok IT L < —
HELTWD, 2O &5, HIFH=05 OALE T, FER 00 S EToRESRIHC L > TR b L &
WD, HIFH=0.9 OLE TIX, Aii TR L7oRER & RIERIS, AHRHRE DN EREMTHT NN <, Kk
FANE LR e DM R 505,

L

(8 FH=20mm(U,=1.0m/s, Qco=6.1cm®/s) (b) FH=60mm(U,=1.0m/s, Qco=17.8cm°s)
B8 kkEHE
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I

(8 Ua=0.5m/s (FH=40mm, Qgo=11.2cm’s) (b) Ua=2.0m/s (FH=40mm, Qgo=11.9 cm®/s)
B9 kkEH

0.235 0.235
o H/FRE=0.1 0 H/FH=0.1
A H/FH=0.3 a H/FH=0.3
0 H/FH=0.5 + O H/FH=0.5
= H/FH=0.7 X H/FH=0.7
+ H/FH=0.9 + H/FH=0.9
0.230 } 0.230 |
X > +
o
0.225 | & 0.225
X, 0. 224~0, 226 X, =0, 224~0. 226
0.220 . . 0.220 . :
0.220 0.225 0.230 0.235 0.220 0.225 0.230 0.235
X X
(@ FH=20mm (b) FH=60mm
10 KEEIZ X D OEREIEDEN
0.235 0.235
O H/FH=0.1 o H/FH=0.1
a H/FH=0.3 A H/FH=0.3
O H/FH=0.5 O H/FH=0.5
X H/FH=0.7 x H/FH=0.7
+ H/FH=0.9 + H/FH=0.9
0.230 0.230
+
> +
0.225 | @* 0.225 | x
X, 0. 224~0. 226 X 0. 224~0. 226
0.220 . . 0.220 . .
0.220 0.225 0.230 0.235 0.220 0.225 0.230 0.235
X X
(@ U.=0.5m/s (b) U=2.0m/s

1N JEFAZERGHRIC X 2 R A
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4 4
—H/FH=0.1 —H/FH=0. 1
——H/FH=0.5 ——H/FH=0.5
———H/FH=0.9 ———H/FH=0.9
3 F 3 F
<, | <, |
™ W
1 1
A=555mm A=b55m
0 0
380 480 580 680 780 380 480 580 680 780
A [nm] A [nm]
(@ FH=20mm (b) FH=60mm
B12 kREIC X DR IEDAROEN
4 4
——H/FH=0. 1 ——H/FH=0. 1
——H/FH=0.5 ——H/FH=0. 5
3 ——H/FH=0.9 ——H/FH=0.9
b 3 b
< | 5 1
Q Q
1 1
A=555mm A=555m
0 Il Il Il 0
380 480 580 680 780 380 480 580 680 780
A [nm] A [nm]

(@ U.=0.5m/s

B 13 JEPRZERIEHEIC K D HERH A0 A O

(b) U;=2.0m/s

43 BRESIEICKDRBBEODEL

AFIE TR URFEITIE, BEORIEES A ENE TN TS, REHIEEIC X 5 KR EDEN
DT, —FLIRFE A EFE Ny E72IE B BIKSE CO, T 10vol% AR L7k EHA2 -V, [RIBkRD R
EAToT, ERGMHEER IITRT,

PRBHIES I Z X 2 IR OB & (X 14 17T, NEMET A THR L5518 0 Th, HIFH=05 Ofr
%T@éﬁ@ﬁ®$ﬁfmw,hmﬁaﬂbﬂ26®%ﬁWK%60:@:&#%,WH@QS@&%T
DRRANE, PRI DL Z T2 LD, R A DENEIX 15 1T, R A6
DIIRIZONT S, REHUEDRBEZ T LA CZT RN R LN E 5T,
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15 JRERIEEIC & 2 AR50 A O

-850 -

F3 EHREM
N,10%7 3R CO,10%75 B
K% FH [mm] 40 40
JE BH 28 K3 U , [mis] 1.0 1.0
COWREQ o [cm?/s] 11.2 11.2
N, it £ Q Nz[Cm3/S] 12 B
COWE 7 Q con[em™Ss] - 12
0.235 0.235
o H/FH=0.1 O H/FH=0.1
A H/FH=0.3 a H/FH=0.3
O H/FH=0.5 O H/FH=0.5
x H/FH=0.7 x  H/FH=0.7
+  H/FH0.9 +_ H/FH=0.9
0.230 0.230
N N
+
0.225 % 0.225 ‘;F
X, y=0.224~0. 226 X, 0. 224~0. 226
0.220 L L 0.220 1 L
0.220 0.225 0.230 0.235 0.220 0.225 0.230 0.235
X X
(a) N10%FR (b) COL0%FMN
14 BREWIEEIZ K 2 GBS DE
4 4
——H/FH=0. 1 ——H/FH=0. 1
——H/FH=0.5 ——H/FH=0.5
———H/FH=0.9 —H/FH=0.9
3 F 3 }
% 2 F % 2 }
Q <
1 1
1=555nm 1=555nm
0 Il Il Il 0 1L 1L 1L
380 480 580 680 780 380 480 580 680 780
A [nm] A [nm]
(@) N10%7HR (b) CO,10%7 4R



5. #

il

ARFFETIE, —FRILIREBIRAILBUA R DKo% B JEVERE CERAL L, BRIESM72 I K D kR EBDE

W EERBIC AN, ZORER, ITDOZ ERHBNIRoT,

(1) HFH=05 ONLETIE, OEEEFED M Xneans Yimean 1EV VT AL E 0.224~0.226 OFPFHIZH Y, Th b
OfEITRERG R, JEFHZE R0, BRBHMEE I ZIRTE L2\, KR EIIAROIEBHITRd TH—Th Y,
ZOEHITEHDHATH D,

() —MALRFEAKROAHFNIL, CO 431 L OJRTFMRHFEGINT 2 SVDILFHRIIZ L Db D TH D,
KRAZPTE LT DA ORI, BRI THXTREE DR, RIERMNZETH< 2D,
HIFH=05 OOV T, KROERE L TODM S OIR S £, RENTE, JAPHZER
T, BRBHIEE I & A SR L0,

2 £ XM

1) SCHERE K EOERRFRBUCEET 2 I, hmase JEipERY) 1999

2) Gaydon,A.G. : The Spectroscopy of Flames 2nd ed, Chapman and Hall : 127 (1974)

3) Tatsuta,S., Fujita,O., Ito,K. : On the Colors of Laminar Flames, Journal of the Asahikawa National College of Technology , No.36. :
11-19 (1999)

4)  JIS Z 8710-1995(XYZ 12733 J O XugYa0Zio B RIZ L D D FR )

5) KONICAMINOLTA : 43t AR+ CS-2000/CS2000-A B & : 86

6) ARE, EHM, AL R - ET L RERERES 195, BERE : 8(1983)

7) JIS Z 8110-1984 (It ttit)
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FHE MR XA X

SR 22 4F 11 H ~ Wk 2347 10 A (Nov.2010~Oct.2011)
ZOYERARORIL, ARHIED EFEIR RS~ L e T B,
LLARREIR B DI IR T %,

I % &

EEA B, wEE, TR (AEREITH)

[HH S AT LTER]

1) Al e, BRI BEE, TI5E fE fth 23 4 AR L BARE O ORI REREY, 152, /3
7 —41(2011)

2)  [AHER : Excel THg < MMGERFIFIAR, 182 H, A — Atk (2011)

[—HRASCEL]

1) TU4KR == ANY-U—H . bW Rxx F ERERE* PEFEE:, SEEx, R
AR, FIEEFH* iR I —n v 30deoiE—tifE « L MRS —, 452, 2011, 1K EE, (2011)

[—HRIEEEL ]

1) EEOBFEMESHR] R TEET XA MU —X i), 244 B, ALK
(2011)
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I i X

FEA O8N, HEEY, B () BAH ARG H (EREITH)

[## 2 R T L TR

1) [MHEHEE, FRENLT T u—F45 [HD-3< 0 | BE, MNEATEIENE S 5% 5 P e i
SR TRHEE ), #3475, 29-34(2011).

2)  CEWREX e A ARKERE, FHER - TV =0 AR O RS — LR D EZEEEN Y S
L—3 a2, B4eJE, 61(1): 20-23(2011).

3)  RAEEh, BERERx, diIE—* : AES K55 & Camellia B 5129 25 B4E% [EE Lz — R
U = TR, - EREE S GE D, Vol. J94-D, No.10, pp.1696-1700(2011)

[EREHRIFER]

1) K. Taguchi*, T. Kashiwa*, K. Ohshima, T. Kawamura*, "Propagation analysis of electromagnetic waves in
700 MHz band at intersection for inter-vehicle communications using the FDTD method," IEICE Trans.
Electron, vol. E94-C, no. 1, pp. 18-23, Jan. 2011.

2) Teppei Shimada, Takayuki Tsuchida*, Tatsuo Tsuji*, Ken Higuchi*: Distributed construction of data cubes
from tuple stream, International Journal of Business Intelligence and Data Mining, Volume 6 (No.3):
pp.302-320, pp.302-320 (2011)

3) JMHEHEN, PEIISEZ*, JIAFEME, SEE* : ~ A 7 v R 77 X~ JEE AL PRLERE DOFE
it 21— RICIT 5 7T A= EAEE A OGO T 2 % — LA ORE, HA AEM F2
75, Vol.19,No.2 : pp348-353

[ R T LFIEMEERT AR

1)  Akira Abe : Accuracy Improvement of the Method of Multiple Scales for Nonlinear Vibration Analyses of
Continuous Systems with Quadratic and Cubic Nonlinearities, Mathematical Problems in Engineering,
Article 1D 890813 : 12 Pages (2010)
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2)

3)

4)

Akira Abe : Anti-Sway Control for Overhead Cranes Using Neural Networks, International Journal of
Innovative Computing, Information and Control, 7(7B) : 4251-4262(2011)

Akira Abe : Trajectory Planning for Flexible Cartesian Robot Manipulator by Using Atrtificial Neural
Network: Numerical Simulation and Experimental Verification, Robotica, 29(5) : 797-804(2011)

BT s, GHERAE* : V7 har Ya—F 4 L F VS P2 6T K 7 L—2
DA =T =T, A AR 50 U C W, 77(778) @ 2201-2210(2011)

[(MEFITFH]

1)

2)

3)

4)

5)

6)

Satoshi Umeda, Hiroshi Nakade*, Toyoji Kakuchi* : Preparation of superabsorbent hydrogels from
poly(aspartic acid) by chemical crosslinking, Polymer Bulletin, 67(7), 1285-1292(2011)

Misaka Hideki*, Sakai Ryosuke, Satoh Toshifumi*, Kakuchi Toyoji* : Synthesis of high molecular weight
and end-functionalized poly(styrene oxide) by living ring-opening polymerization of styrene oxide using

the alcohol/phosphazene base initiating system Macromolecules, in press.

Zhang Chunhong*, Liu Fangbin*, Geng Qiangian*, Zhang Shuang*, Shen Xi*, Kakuchi Ryohei*, Misaka
Hideki*, Kakuchi Toyoji*, Satoh Toshifumi*, Sakai Ryosuke : Synthesis of a novel one-handed helical
poly(phenylacetylene) bearing poly(L-lactide) side chains European Polymer Journal, 47(10), 1923-1930
(2011)

Sakai Ryosuke, Sakai Naoya*, Satoh Toshifumi*, Li Wen*, Zhang Afang*, Kakuchi Toyoji* : Strict size
specificity in colorimetric anion detection based on poly(phenylacetylene) receptor bearing second
generation lysine dendrons Macromolecules, 44(11), 4249-4257 (2011).

Satoh Toshifumi*, Tamaki Masaki*, Taguchi Tsukasa*, Misaka Hideki*, Nguyen To Hoai*, Sakai
Ryosuke, Kakuchi Toyoji* : Synthesis of novel hyperbranched polymer through cationic ring-opening
multibranching polymerization of 2-hydroxymethyloxetane Journal of Polymer Science, Part A: Polymer
Chemistry, 49(11), 2353-2365 (2011).

Zhang Chunhong*, Shen Xiande*, Sakai Ryosuke, Gottschaldt Michael*, Schubert Ulrich S. * Hirohara
Shiho* Tanihara Masao*, Yano Shigenobu*, Obata Makoto* Xiao Nao*, Satoh Toshifumi*, Kakuchi
Toyoji* : Syntheses of 3-arm and 4-arm star-branched polystyrene Ru(ll) complexes by the

click-to-chelate approach, Journal of Polymer Science, Part A: Polymer Chemistry, 49(3), 746-753 (2011)
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7)

8)

9)

10)

11)

12)

13)

14)

Shigeaki Abe*, Katsutoshi Nakayama*, Daisuke Hayashi*, Tsukasa Akasaka*, Motohiro Uo*, Fumio
Watari*, Tomoya Takada: Development of a novel transparent substrate coated by car bon nanotubes
through covalent bonding, Physics Procedia, 14: 147 — 151 (2011)

Shigeaki Abe*, Katsutoshi Nakayama*, Hirohisa Kobayashi*, Takayuki Kiba*, Tsukasa Akasaka*,
Shin-ichiro Sato*, Motohiro Uo*, Fumio Watari*, Tomoya Takada: Versatile Surfacce Modification by
Carbon Nanotubes Through an Amide — bond Formation, Nano Biomedicine, 3(1): 208 — 216 (2011)

Shigeaki Abe*, Tomoki Ishida*, Chika Koyama*, Tsukasa Akasaka*, Motohiro Uo*, Fumio Watari*,
Tomoya Takada: Morphology — controlled calcification (CaCO3); A doughnut — shaped crystal growth
breaking through a carbon nanotube “blanket”, Journal of the Australian Ceramic Society, 46(2): 48 — 53
(2010)

Tomoya Takada: Theoretical Study on the Mechanism of Formaldehyde Reduction with Scallop Shell
Ceramics, Nano Biomedicine, 3(Special Issue): 123 (2011)

Tomoya Takada, Desharin Santida*, Shigeaki Abe*: Suitable Conditions for Sidewall Carbosylation of
Multi-Walled Carbon Nanotubes, Nano Biomedicine, 3(1): 208 — 216 (2011)

B, kIR, BERP, BEEer 0 A—7 U T U A s OSBRI P ORER:
(X DGR ORI, HARETFREMW, 52 50 175) : 43-46(2011)

e, KIE—lEx, @R, THFRS* BRI DA =7 U U A O
e, B e R TEHOC, 5 48 5 @ 35-43(2011)

B El

By

EARS, BB AMEATE ISR TS R Y 2TV~ B 59 ERROBCREIERTEE, MBI T3 ms
BRI e, 5 48 7 @ 44-50(2011)

[—AR AR

1)

2)

PAREDR, ARABR], ARSI, S e+, WHZE x, ®EHBP . KRBT 248k
FOLBIHHEEN D BT HEFE T O NV AES, RERE RFAE  BER R, # 61
K 2 5 1 285-295(2011)

ARAELR], fhpRE, BEAAS R, By, PWHZE T, REFHMx : Mo O 87 5 Rk
AREFHETIC X D IEEFHEREO S, ARERT 77, 5 46 & @ 35-41(2011)
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3) BRSOk, bkEk, JLEEMEKERk, SR TR, AARBEER], HHEFBH S ERY T2 —
JLOFEE)S i 0 EE ) R BRI DR L A b L 236 X OISR LERIC 5- 2 5 52288, JhiREiAE
SPHFSE, o 45 %, 1-9(2010)

4)  BRLOS TALRDZ b3t &) —54k T8 IAE SRR\ A Ok (oW TOBE—,
AbE R EREE SR [EREESOFSED], 140 5 @ 46-58(2011)

5)  Suzuki T. & Sogawa K. (2010). A case study of motivation raising instruction for successful learners.
HELES Journal, 10, 3-17.
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