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Abstract

Improving the moisture permeability of structural
plywood using laser drilling and effective decision-
making considerations in thematic investigations

This paper summarizes the author’s research on reduction of the moisture
permeability of structural plywood by laser drilling in business start-up activities,
business start-up practices, and important decision-making principles in task
acquisition.

The white paper on forestry points out that in order for the forestry and timber
industries in Japan to become sustainable, it is important to utilize plantation forests,
such as Japanese cedar, which accounts for the majority of domestic timber, when
logging is due. The author, who is active in the industrial city of Hamamatsu, a city
famous for its artificial forests, conceived a vision to realize the growth and
industrialization of the forestry and wood industries using photonics technology, based
on his experience in the photonics technology field.

Following this path, I enrolled in the Graduate School for the Creation of New
Photonics Industries (GPI), founded LIHITO, Inc. (a name derived from the German
word licht, which means light), and began exploring the issues to be addressed. This
paper examines four problems in the forestry and wood industry fields that can be
solved by photonics technology through listening to the many parties concerned. From
these results, we found it possible to solve the problem of moisture permeability of
structural plywood by laser drilling and made this a technical research subject in this
study. Since it took one year and nine months of trial and error to achieve this goal,
there was a strong motivation to clarify the methodology of isolating the problem’s
parameters. Therefore, since several decisions were made in taking on this task, we
decided to clarify those decisions and obtain action guidelines for task search as another

research subject.
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Structural plywood, which embodies significant strength, workability, and thermal
insulation, is an important building material and is widely used. However, since it is
applied to cover the entire surface of the column or beam, the resistance to moisture
permeation is high, and as a result, propagation of mold and termite damage are
regarded as a problem, as is the reduction of the resistance to moisture permeation.
The reduction of moisture permeability resistance acts to promote the movement of
water vapor, and an attempt has already been made to reduce moisture permeability
resistance by providing holes in structural plywood as an additional task. In contrast
to the conventional drilling, laser drilling has been proposed, and the area ratio of the
holes has been reported to be 0.45%. However, the mechanism of water vapor transfer
that contributes to the reduction of moisture permeability resistance in the perforated
area is unknown. In addition, it is known that the laser drilling shows a barrel shape
whose cross-sectional shape is characteristic depending on the drilling conditions, but
the effect of the laser drilling on the moisture permeability resistance is unknown. In
this study, the dependence of the moisture permeability resistance on the shape of the
perforation was determined quantitatively by the moisture permeability test. Next, we
visualized the water vapor movement through the perforated area and clarified the
mechanism of water vapor movement that contributes to the reduction of moisture
permeability resistance in the perforated area. Finally, the water vapor transfer was
modeled, and the effect of the cross-sectional shape of the barrel on the moisture
permeability resistance was examined.

As a result, it was found that the laser drilling with the barrel shape showed 37%
lower moisture permeability resistance than the drilling with the cylindrical shape, and
the difference in the shape of the drilled section was significant. The mechanism of
water vapor transfer was found to be determined by the advection of air due to the
difference in partial pressure of water vapor on both sides of the perforated area, and
the effect of the diffusion phenomenon due to the difference in concentration was small.
The model calculation assumes the total pressure change in the bore and obtains the
flux from the balance of the pressure gradient caused by the viscous stress of the air

advection and the humidity difference. The model calculation results agreed well with



the experimental results, and it was found for the first time from the model calculation
that moisture permeability resistance depends on the radius of the perforated part by
the shape.

Regarding the clarification of the process leading to the attainment of business
challenges, which is another research subject, we summarized the previous research on
the behavioral characteristics, qualities, and philosophies of entrepreneurs and found
that the theory that best captures the behavioral characteristics of entrepreneurs is the
effectuation theory. Therefore, in order to clarify the decision-making that leads to the
task acquisition, I described my behavior concerning this activity by self-ethnography
and analyzed it in the conceptual framework of the effectuation theory.

As a result, it was found that in my startup practice, effective decision-making was
carried out from the beginning of college entrance. It was also understood that the
company had both the “new purpose” of developing and implementing the structural
plywood business, which was a major business candidate for the future, as well as the
“new tool” of using a laser instead of drill drilling, which resulted in reduced moisture
permeability through laser drilling. These findings indicate that effective decision-
making is useful in start-up periods when the business is not fully established. The
academic contribution here, as described in many previous studies, is to verify the
usefulness of effectuation in my case work.

This study clarified the effect of the barrel-shape characteristic of laser drilling on
the reduction of the moisture permeability resistance of structural plywood by
experiment and model calculation and suggested that it is possible to address business
problems by effective decision-making. This research was realized with a diameter as
small as 1 mm, and because the laser can perforate at high speed, this opened up the
possibility for industrial applications. These developments show the potential for the

growth of the forestry and timber industries using photonics technologies.
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22 F2r  L—P—2R 4 & VoS SR OF R

HETE AR OFRBEIZ O WTRLHE L7228, BiRipin 7 2 2 7 —/Lod 0.000588 m2 s Pa/ng
(—AIZE A S5 100 mm J&) 12 FREE E TG AuE Bl L7 EOUGE N A £
FIAMEAE S 7] B9 %, WS GRICZE D 2 KIIPEDT 7 ZE @K 19 (0.0011 m? s Pa/ng (9
mm JE) 20) O L) REMEFOFRIELED D FEVRES EHEh Wb, #EHE
WOBBARPT 2T 2 HiEE LT, F5em O@EKAZFTERBICELT LS Z LD,
VB 72 BR AR T 2 FIERREINTND 32D | 52, RSO OE 22 TL —3—
A AV CTHERENZ R T SETRY . EREREIC O 2 KEEOBMmOEE (kg
) T, B AREE L H#EHRS Z A2 R LTS, K24 (b) XD IE MK
WEIEH A IRIC L — =2 T, ZRMEZ SO, BERNOWRE AR T S8, #5842 T
5L THBE SHRATH D,

I T, ERETHRAESEIC, TV NERRHIR A E 0TI B WA R &
TWD L —H =L 2|3EH L, EOEITHEICOWTIRAR D, BT E LT, KRBT A
L—PF—TIIIRD L 5 R ENFIET Do kA RAMOGIREIZI T 2N LA M4 7= U724
702020 03 FET 5, I BRI AL —F—2HNWT, AMEZL—HF—lZLoTh T
AT D L THMREHEE AT D FJE 2D, 120 mm DRV EA LIE 20T 5 2 L7l
T2 WIS DR MBI N TN D, SIMRBEEIC R Z2MT 2 &, BEENOREER
(266,355,532,1064 nm) “TOARM DM TR 29, LRI L — W — % FI T2 ARM O e
300 AR L —F—Z HWERmICEFLET AN L LY 7 AF v 7 2 FRESEH 2 L CTRMA
A LT MR 8D, ENFIET D, AT E D . REBT AL —F— « AL — P —IC
EOMIENRFRTH Y IRBET AL —F—=BRI AL TS, RN TANEE 1D
GNP B DA, AR TN LR S BE LURET ALV —F—%2 8T 5,

L—H— L |:|
ik | N &5k
(a) KU (b) L —H—

4 2-5 74— /VRRIC & DRI
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L= — AL ORI, L — P OERRFSRIEIC Lo TiE K25 10RT RO, U
— /LR 39K 2-6 () DX D ITESAEZME LICEEESETNLAIT ) b L=r 7 O%RA4L
DEIT, BRHDL Z L2 Lo T, K26 (b) O X DITRONIHFIFHRE S A TR 39
ERDTENMOENTEY, BEMARMEEONRE 2D B U VI K 2B TAZ 13722 O R
HD. ZOMIBIRDFIRIEGUZ ED L D REEN B D537 > TR, IRHES S DOFSE 22
TH, BREINTZAROIBRIZET 2BEHE R I TRy, —F, L= —22fLIFEIN LT
b DT RAIMANE DRI T D & FHlS L, RIEOEEIZONWTORFTHMETH D,

e N
(@) hiss=” (b) AT

X 2-6 kL= 27X AMBEIBRIEK

RS L DBERNOKRARZBETH

\4

FHAR PRI KRR OB EMEETH VD | KF&

% TEEA) o, REZE - AN ERENRE Lz [EKBE /RS Tuns 20, SEITHr%E
Tl BAPENG ST, AL, A0 H VIREESLE NN H 25613 1228
MWL SITWD, Ll JefTiFge TIdiE Az 224023 & 2 IR BB TR KD E AT
9. RILEBOKAKKE B OMIT & Wi R DIRFEEIZ OV TIEE R STV,

o T, AED AWML, MEHOY) EARBRROEEITERT 2 2ERAOMACL D 12258
W] DFHEIZOWTEREET VI THOLNICT D & L b, WRBIROFZRMEIZE 2
LEBZOWTHLMNITHZ L& LT,

KREOHRIZOWTIRT D, 2.2 HiTIE, ZILEZE Y KT 72 KEAKBEIC OV THIR
RERIC LV . BRSO IR T D IKFMEZ E &R Lz, 2.3 H#iTiE. D25
BRI kRSB E 2 AL L. BILEIC BT 2 KRKBE O 2 5 Lz, &
®IZ, TOKKKIBEZET VL L. @R ROBEZRNFRETIC G 2 2B OV TR
ALz, 24 8iTlX, FEMET) ECORPFRELSBOTEICONTERS, 25HTE

LHET 5,
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2-2. L—H¥—BIIC L A BB Mm

2-2-1 & LT, ZAMERDFZRIEIC G 2 DB EMRL5720, 5. L—¥F—- F
VLTI UT-RBRIR &2 i L7, RIS, 2-2-2THE LT, Bt FICEE & 722 5 4L
Ik HWEBRICONW TR RS, L—PF =24 & U VR CTHrmE TR OiE 2 Gl
L., EBITETULEAT O TeoBEUb AT o 72, 2-2-3 THIZZ ORERIKZ JIS A 1324 BEEEH
BHAE 71k 302fe vy, BB FIA G L7z, ZO/ER, ¢ 1l mm TIEEEREZRT L —¥—
AP MBETR AR T R U AR, 2753 SMRARE 2D | FBRIEHD 37%IK
WLz, = Té¢bmm TEL—Y =24, FUAZLLE bHBERREZRL, FUAZILIC
AR == OWKRD 1L1FEENEZELDL R 2T, L—F—FATIIELLHE
LBrE A RALT 2 Z ENAEL D720, IR & FREIROIZIRZEZ L2 b D TIHZRW & H#E
iRy gl

2-2-1. RERIE

12 DB IR (270X270 mm) #[X 2-7T IR HREEREHNKZ a7~ (25
mm), WA AF (4mm) THKIND 3774 DEI 9mm O 1 KOMHEH G HY)
D L7z, 1-1-2 B CRRIZH A 72 L O I AN THROFNERRENRETH Y | ATHROZ X
AXTHDLIZOM N, MEHGRDERL, I<EMELTHOWLNS 9mm & L, BT
AR D 7202 D JIS A 1324 FEFRPEHANE 1% 39IZhEV, fEEHSH (270%270
mm) &M, R, REREE, FILGE (V=Y — RUL) O RERIRZ Tl L
7=

X 2-7 RBRIEO—E (W)

L — W — L TR 7B O R FE & IRALO A BED L A2 "3 72012 ¢ 1 mm & ¢ 5 mm
DOFHBRIRDOZEILIZ OV TREHE T 5, AR (BREEmICHIT 50 I, mBRRICE 5%
B OMBH) R BAED T2, L—Y —ZEIL TR VRIS & 72 5/ 872 LT¢o 1 mm
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ZBIRL, R CHERIRE 722 FY VR Z SR &5, KififR{LOF ED I
X, L= Lo THEBRE RV ST VWRERELE LT o5 mm ZIR L, KK
fEDe VW RU LB R ET 5, RT3 & L, NRBEEITIITHIZE 22 @ 0.45%
ZHZIZ, K2-81TrT Lo, BAEE ZAMBRIEZ ¢ 1 mm, ¢5mm TENEI,
0.45% & 0.50% & 725 K512, ¢ 1mm, ¢5mm TENZLI, 361 HE 66.1 mm, 16 fH &
132mm & L, Wb EHRRELE L7,

$1mm 270
mm
$5 mm 270
mm
270 mm 270 mm
L—H— RyL

2-8 ZRILSNT-EMDIME

V=P =L RULD¢1mm & ¢5mm DEFAFMHFICHONTEHEH L, K 2-9 ITFFLITHW
THEE AR, R AL —F—2E N L, EXaEMERICGEE L TEALEZITH., H
W2 REE T A L—H— (T v Rl : P250) 1., ¥ U —11 W, #0iUMAEE1
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kHz Th 5, FIE 3.87 T L AL#iE (ZnSe) FihL v RIT X VENR L, AN 50
mm, #EXE 100 yum FBETH S5, ¢ 1 mm TiX0.31 mm/sec HE, ¢ 5 mm TIEME%Z
0.26 mm/sec TEA L TIMLL7, MILFRFMIZ ¢ lmm T1ZAH7Y 107, ¢5mm i1
ZHHTV 10 Lz, FUABHLIEINCA—Y I~ (o7 A8 SCNB-25) %
V., 1mm FVY/ (GUHRING # : SPIRALBOHRER 00217-1.0), 5mm KV /L (NACHI
. 2hL— vy 7 RUILSDS) #ENENHW, FHEZEIE 10,000 rpm TRk Y
X4 m/min & L7,

(a) L—HY— Nk (b) B U LTk

X 2-9 ZEfLEEE

2-2-2. WrEm ARG
ZIABIBNEIC 5 2 D BEEZP O T 2720, BRI EIC W CRERT 2,
FRHER THWZ 1 DOREBRIED D O 15 RO & B Z2FLH0 0% 38 5 i CRBR A E
YRY— (A= K-100) ([CE 0O L, TOWmABIZE L TAF ¥ S — TRtk L
7o W, ABRIARORME - FHEME - BfICBIT L2 FAREZZNZNEH L, FHllCiET Y
X)) XA (2 hafl: CD-15APX) % iz,
BonBARREXNTET 2D, K2-10 O L2 IZHLERUE, FAFLEhE 2 il -
L. BAMICr#iZERY  RIESZ2dET 5, BEPRRE@)IE. F0mHR(a,0), FEbOM E
D—ETHDHTD,
R(z) = a+ /b2 —z2 )

ERE, a<0, r>0 £—d/2<z<d/2Ths, Zmlrm - HEmE - Bl 52108
DHEEN Ba, bEFRD, (1) REfeE LBmER & Lz,
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~
~

/\\,,f R(z)D#F1Eb
\ z=-d/2

A
\ ,}\ z=d/2

/

Roza,O)

4 R@
/, Z

2- 10 ZEALWrmE A X

Wrim ek O HFE R 2R L, L—F—L RUJL, ¢1mm & ¢5mm OFEVIZ DOV TEIR
T 5, ZIMHEROBR AKX 2- 11 IR LT-, Lb—W—ZRILTlE. VN TSPk 5 #EE RS o
AL R Sz 0ickt L, RYALZEILTIE, RIBITZR DR oT-,

s ¥ G ¢ :‘i.‘_;cl".: e 8 Fid
(c)p5mmL—5— (d) @5mmEY)L

2- 11  ZRFLOWrmifZk

AW AR DI &L 72 o TN DN E D AR T A 72012, & 2-1 IR fLWrmm O % 1L
BOFHUFERZ 7T, ¢ 1lmmIZBWNT, FUNLZALTIINTNOEFTIZE N THIE CEE
W, =PRI, PR - R 160%H (1.5 mm ) & RE L HE
WEMER L2, ¢5mmiZBWNT, FUAZALTIIVTNOENICENTH R UAELER, U
— 2R LTI, IR & & N 6% (0.3 mm ¥Y) E/hE < MRERIRICHE
WK Z RS LT,



28 2w LW 2 Ve EE SR OBIRMER

FHAIL 72282 T 2RO D, ¢ 1 mm TiEL—F—2HDORE@)IE. (¢, 2)=(0.5
mm , 4.5 mm), (1.25 mm , 0 mm) % i§ Y
R(z) = —12.625 + /13.8752 — 22
Eb, RUAZELOEAIIR =05 mm ThHh D, FEKIZ, ¢5 mm TO L —HF—ZfL.DR(z)
1. (&, 2) =(2.5mm, 4.5 mm), (2.65 mm, 4.5 mm)ZEH7=HLLFD@EY TH 5,

R(z) = —64.925 + 1/ 67.5752 — z?

RUINWZBILOEEIIR =2.5 Th 5,

#2-1 ZEALWrE S

(a) ¢1mm
L—Y¥— KL
FHE  mepe TUE gy

(mm) (mm)
W 0983 386x102 0.975 2.10x1072
fR®E 250 6.32x10" 0.979 245x10”"
E E 1.01 6.94x1072 0975 2.26x1072

(b) ¢5mm
L—Y¥— FJJL
FHE  mepe TUE gy

(mm) (mm)
& B 499 524x102 499 267x1072
FREE 530 8.90x102 498 3.00%x10”"
E @ 5.04 114x10"" 499 292x1072

2-2-3. RBRAEDOFRMRE

ZEFLAE & LTI OTZIRIZ L D2 RBRIR OB DE N Z R~ 720, JIS A 1324 BEEEM B O
FAERE J7 1 3OIZHEVIE Lz, RERIEZ 23 C. 50% DEREE TIHEIZ/R 5 E Tl L7z
%, K2-120 X5, FHEH v T OEICEIEH & L TRROEL 2w 2 (BB
KGEEN) Z28E. ThiaE) XOICHEBRIKLZ HIED LR EE LT,

LRECHEfR L 2R BR IR A B 2- 13 O K 9 IR 23 C, W 50% DMEIREWRAE (= A~y
78 PL-4GT) WIS E LBRRE Lz, BED v 72RO EEEZEFRE (— - T
R 7% GX-6100) T 24 RFEFFEICTEHIL, BNo 2k oo LoliEEs L
T, EORMZALOIE Z )b B RIEFLAZ KD 5, EIREIRAE ORI IR E =2 T —

(HIOKI # : LR5001) Crgk L. BT v 7NOREWRE b RS T CRHlIT 5, @R
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DEE L7225 ¢ 1 mm (2 OWTIEF URERR 2 HEMEDORIED 72D 3 DORERIKICOWNTE
NEN2EFEREZITV6 DOT —X 2 liGT 5, B LD FRIEDOM EEHEND D20,
Fl—&BRALSLE 0 H L ERZALORLAEO SR b RBA L T8, RBEKIT1 2T 5,

4— 270mm _>

A‘ﬁiﬁeﬁgmm

2-13  (EIRTENAE 0O F2ER R

KU L b—H— LRI OFI IR AE RN DV TR T, B FEER T 7R & O R 2
ftz@oé1mm &b ¢5mm & LT 2- 14187, L—F—FBATERL, FULE=
A, ROAEHIINATRLTEBY, L= —& FUMIR BB T 2 RP/hDENZEND ] 2

DOFBRRITTHE LTV D

KGRz 2-14 DT 7 7 NOKREKIBENCEA L TR, STORRIT, /b ZRIEIC

EGHGTELT R22Y 0.99 R & | IZIEWERNC LB L= 2 ba R LT\ D, O/ E i
DB Z TR L, FRlBIKIXIZIE—EDOEE 2D 2 L n, BRIZEB W TIEF B4
LEVIKGBENEE TWDHEFR D,
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AN
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70 AFYJL
= & Mz
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o 40 D{]E
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0 200 400 600 800
@05 (h)
(a) ¢1mm
100
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80 oL—H—
70 AFYJL
S 0 SEYIE:]
i 50
Ig 40
30
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10 _____ ‘E] ----- Er
0
0 50 100 150 200
@R (h)
(b) ¢5mm

2- 14 FHRERIZE T 5RO ZL

LR 8 72 0 OB B 3KALK DI TH Y | X 2- 14 DHE WK TH D, ¢ 1 mm
EobmmiZBITHMKAER 2-2 17T, ¢ 1l mmiZBWNT, RUAZELLIT (1.1£0.16) X
10-10 kg/sec T, L —H—%ZfL1T (3.0+0.24) x 1010 kg/sec £ 720, KU /LZEFLIZHLART
2.7 I EWMRNBKRE VY, BAEOMR TR AL 3 12T HIEERATH D, —HT¢5mm
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IZBWT, FUAZFLIE (1.240.057) x 108 kg/sec T, L —H—%2fL1E (1.340.066 ) X 108
kg/sec THYH ., FUNZEIICHRTIIHFEZE Tl mm OLGA L ITRRD WMEIT N L

L L=V =L TENIZEED LR,

*2-2 BIWFERIZEDHHR

(a) ¢1mm
L—Y— NP~
(kg/sec) RERE (kg/sec) RERE
30x 107" 24x 10" 1.1x 107" 16x 107"
(b) ¢5mm
L—H— KU
RE 5 ik a
(kg/sec) RERE (kg/sec) RERE

1.3x 10 66%x 107 12x 10® 57x 107'°

2.5 X103
oL—H—
%2'0“0_3? x FYJL
o.
N; 1_5)(10‘3— g
ﬁ 1.0 X 103" z % |
i 7 2 A7)— )L (100mm)
Wosx10° BEmE o ~meminm
¥ B s
0 ' | ; |
0 1 2 3 4 5 6
ZFF.ZE (mm)

2-15 BRI R
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X 2- 15 |Z[X 2- 14 OFE X O HR O T2FBRIEPT A R L, F 2 ARICEB T 5 E A
ETTAY=NDENELET D, ¢l mm BT, FUAZEFIT (1.24016) X 103 m?2 s
Pa/ng T, L —W—%fLI% (4.5£0.38) X 104 m2s Pamg 72> 7, ¢5mm iZBWNT, KU
JLEEFLIE (3.2+0.15) X 10-4 m2 s Pa/ng T, L —H¥—7%EfLI% (2.840.14) X 104 m2 s Pa/ng &
Rolz, BTOT —XPRMELD 4.1x108 m2s Pa/ng £ Y KIFIZEH L2, ¢ 1 mm O RV
NVERAZ, BREETH D7 7 AU =L OFmEE THE D b DI Rnoten, b—F =24
I, TRTOERGERPAETH L7 7 AV — VORI Z FTE->7, ¢5mm D Y
., V=YL BICHETH L7 7 A7 — VOB RET A TE- 7,

¢ 1 mm TIFEREZ R T L —F =B HERRZ =T FU AR, 275138
TRBRE 20 | FBWARGIA 3T%IEB SNz, —FHTobdmm TIEL—HF =24, KU
i EBbHFEEREZ R L, FUABIICHEASN L —F—ZHOWMKD 1L.1IGFEZNIEEEDDL
mhole, L= TIEEL L B EAMIA IR T 5 2 ENAET 5720, BIRIR L ME
RO L D b OTIE RV EHERI SN D, KE (2.3 fi) TKEXBEOMKT 2 fif
452 L THRIMHEOREIC LD LD TH L b EOFEMICE <D,

2-3. KA E) DR FrFE ]

Al (2.2 fi) T, FERIR &R & O 2L O TR 22T K - THRIBHERGTMER
LTV ERBINeDN, AECIIKATBEZET ML, ERER KT 52 TE
DT ZB 6T Lz, I Z FFORBIA 2 508 - RBRE CE 2, miEER
WAL Z B> CBENT 2R F A8 LTz, KAKBHZET ML, BImERMSER L LD

LR OBFOMAEIT o7, T ORER, BAWHOIRERIK AL R T ET VA
WEBREZESHEHRALLZ LT, L=V =056 L FULOLEDOFREDEND, 220
TERDOZEITERIK LTS Z ENphoi,

2-3-1. BhEIZ & 5 Tl E

B4 2-16 © X 912, I AFF oML =min - RIRERE CEN TR, min 2L
A @S TRIBANZBEN T o F 2 T8I L. Bl K> Ttz kD 5, Il
AL DR DFE L & b I IR D 225K 4 % PAZZ NI el S . IRImEE X 23.6°C,
85.1% T 5, KIBMNTITRIRE] (L > T LKA Z+oicEs, BB 23.7C,
33.6% ThH 2D, ABRIKIL, PRIZOLEDSD ¢5mm FUAEALEZHFRITZES 9 mm OHEEH
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ERTHD, TTHELMBEES, HRTEOMTEMZIEMWHR T RN EBLE VTR
STtk B EBRK L, B AT (NP Y=y 78l DMC-GM1K) (Z XV #EERE L. &
BEERIRDOEE R D 5,

ZEFL ¢ 5mm

S | EEE
I

BRERA(ER %
HASTEA
Y #ERAR

X 2- 16 BEhEIZ L 2 s E ORI

T B E 2> S 5 7o AR 7 R IR 2 X 2-17 1SR L, JEB B & e, BHEH D &
MZERIEOREERD D, K 2-17 DLEITHEENSRNRH Y . £ OREH A KO P I 2240

BRIz o T, ER Ol E L THGEN TE 5, Lo CHEREEHOKRIT
P CIER BIRIC L 2 KELKOBH N LB TH L Z LM Il S5, E6iC, 2-3-2
WRTET VR CHE L 72 538X, B Lol ¢ — @RI s 22 KR 8 1T %
P2 5 0 B CAEAT LItEIE. (7.6 £ 3.2) X 102 m/sec &R Bz,

M 2- 17 AESIESER KX VEE OB ST
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e B 22 AU DV BE AP VRIS D W THERR S D 7280, AKFRR DRI LAY R 2- 8 ITR T
3D THEBREIT T,

i

£ 2-3 KEKIENZEMIIE WIS O FEBR At

(a) #ExHREELE 1.16 5 (FHXHEEZ 5%) O%HE

xR E (kg/m°) RE (°C) >R E (%)
¥ 7% i Rl 756%1073 22.8 36.6
Y&z LI 6.51%1073 22.9 31.6

(b) HMXHZEE 1.07 % FEXHZEZ 1.6%) DGE

xR E (kg/m°) BE (°C) R E (%)
¥ 7% i 7.31x107° 22.1 35.4
EZ LA 6.82%x107° 21.8 33.0

(o) MXHEEELE 0.94 ff OKARKULEZEN ) D56

R E (kg/m°) BE (°C) HXHEE (%)
Y5 7T it 2 6.60%1073 22.2 32.0
Y7 L4 7.00%x1073 21.8 33.0

FHMTRB T 2 IARIEY Ao F LT 2 (X 2- 18 ISR, MEHBEEEA 1 LD K&V (a) X
(b) OHEIE, K 2- 17T ORELEOZTDOLNRKEVIZE, KE BT CREOFA TR
. (€ D 1RBOGEITIHAN RN LA MERTE 7o, xhR L 1 AW THAN R
WEW D DX, EOWEEESAIC L DL Z 0 155 DI b T KRKE 7 & 5B
INTEVFTABHENTND D, b L<IE, RENSVIEBUZ K 2 ARN BHR TR TE
RPN TZD, DWT IO ATREMENE X Bl b, KAEKEZEN T IR 1 D
FAFITER EEBRE L o7 b DD, TRERAL ERREGFEER LI LT, KESKE
NZEDTENGEITBIT DIMAIT/NINE WS Z B ghoTz, T LY, EHIC L DA
TETHhEINZ e, KRERENZEDBEFE L TCXENTH DL Z L, NERMICHLNE

o7,
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(a) MEXHBEELL 1.16 504 (b) HaXHBEEE 1.07 2D %4

/’

(c) HaeH@EEEL 0.94 5 DA

X 2- 18 KEKIESNZENFIE R WA O E 22 R0k

2-3-2. KEXBEDET /ML

2-2-3 HCHZILERRIT LV ROIFEHRITH L, BT AREIC IV RQAE RO T L, %
RPN BRI G 2 DA EENICELET 5, K 2-1912, BRI PG 2 £ 22 FLH
Z AR TR,

EEEA .

(#ExtEEC,) Ly z2=-d/2
» AR — E%é%dé‘
o 2 ‘ r
u ~" \\\\\\
%R #4 Scles: 5@) \Q N z2=4d/2
T
1R EE 48 ’ R(z)

(#RHREC) .7

z

X 2-19 @il P 2 b O 2R FLE ORI
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2-3-1 HTHERMIZ, LB TIERSBIMIC K 2KAKOBIN XN TH D Z L HARESH
Teo EHOFERENZTZETH L0 %, YHEFET VENLTHEND D, 7 4 v 7 O L] 30
Z AV THEBOR R B2 G (r, 2) 13RI TR S D,

q(r,z) = —DVC(r,z) (2)
T 2T, DIFFEHAREL CIEMERBE TH D,
IR, BILNEZ TN D 2 FIOOIEBGRE Q 132G E 2 il EE A ERISONFEZ S L
ZbDTHY B NTEHINLD,

Q) = [ 40 @3)

z IOV T, ZBAMAREITRIN S D K EITH5/hE < 0¥ RE@VBE
S dTHARF A S WD, r FEOREEITRO T/hISW, £, C(rz2)lEr Fho
EEIE(C(r,z)) e TX D, I DHIT, KDREORKMZE(EDRVNVEFREL L TQIZ—ETH

V. Wi S(2) Z @i 5 z HOPEHBIEHR Q 1X, (2) X&2@) KITRA LS T2 LTk

n(4) XcERsh, 6 KL TE D,

Q = ~TR@)D - (C(r, ) @
dcen) 0
 dz " mR(2)?2D ®)

W% z=-d/2 05 d/2 £ TEREY L6) X255,

CH - CL = Jd/z Ldz (6)
/2 MR(2)?D

PlbEnn, (6) REVIE#EAR QX () K& 2,

d
2 1

Q=(Cy— CL)/f_ngdZ @)
2

2T, Ca®CLid, ffKAR R a lZENENOMHHEE A2 FH LR D, faFIk7E
R a (kg/m3)EEAFIKZSE P (WPa)RCEE T (O) 2 AW TRD L o IR S5 37,

a= 0.217 x P/(T + 273.15) (8)
faFIK K SJE P (hPa)id Murray 370 X% H

P= 61078 x e(17.27><T)/(237.3+T) (9)
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TRDDZ LN TE D, ET (OWHET 2IEBARE D (emZ) T RKED T A, kAL 72D

38)
o

D = 0.241 + 0.0015 x (T — 15) (10)
B LD, BWIEBRTRDIZFEZRE L. FER S NZERE TICHE CROIEET v
A LR 2- 4 1R LTz, EREICHEAIEHE T VEIZ, 1T~ 2 iifREVETH D =

LW,

# 2- 4 VOROFEERE & YT T VA O bk

(a) ¢ 1 mm
L—y— Ky
FE FEk
(kg/sec) (kg/sec)
EERE 3.0x 107 1.1x 1071
HBETILIE 51x10"" 15x107"
(b) ¢ 5 mm
L—H— KUy
FE FE
(kg/sec) (kg/sec)
EERIE 13%x 10 1.2x 108

WEETIVE 42x 10" 38x 107"

Mo T, EBREPHET MICLDFEMBELY . IEHTIERBIRORIZER Likina 1T
9o WHOWEEIZ LV AU LKELROBHIC L0 ERESRE 5 L& 2 XiEReIE (1)
ATERIND,
Q=5 <C@v(> (11)
ST EIWIHEFE., CRAIKBRDOEE, v(2)ITEXDOHEETH 5,
BIESP(2) % z DBAEE LTRIB T 5 2 & TREAMZHENT 5, EXREKRERDERRK
KOEESP(2)IT2ERDIYEE Pa(z). KEKDDER Pu(z) & L. P(2) = Py(2) + Py(2) T
b5, BT AR RN L CRENZENEL S & AR RN S22 Kk 3 B4
%o AR EEAICIIKRZRSRIE, WIRANC LV IR VIAENSEDNS FAY | ZERUTZERSG E DR
RS AW B I 5. 9o TRIBEEM O 2L NS IBEMIZ S, B(Py(2) — Py (—d/2))
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PRS2 5 LHEISND (B<D, T7obb, BIANOEENDOEITLLT ORRIZ/ D &
HHTE D,

P() = Pa(2) + Pu(2)
d d
= P(=5)+ B (Pu(@ — Pw(-3)) (12)

(@)

2-20 ZRILEIZBIT D 2 RILDOFEN

2-20 TRT K 9 ICHiH, (2)1% 2 IRITTOPEAL 39 TR 5, 225 & KERDIREG DD

WX, IS EIE AR DO S Y HNWTIRE D, Thbb, EMRtaiizut 35 &
(v,(2))  dP(z) kT dC(z)
R@?  dz " M dz (13)

PORGRKOEENRED, 22T, Py ="2CTH5,
BTz OALE OWIE DR ZR(2) & L, MITZERSFDE &,

YUERTH D,
ASEIOFEBRGEATIE, 5

AR NFIRATE SN D,

THERETHD, kglIAL>

FREDHDGE DOFEH (v, (2)) L V. HEHI SN DD LA v

_dw,()

v

VIZEKEEE Th 0 22RO BA X, 1.501 X105 m2/sec 40 TH5H, ZZ Tr,(2))& (13) kD

REL, EXDPD LA VZERPRED, (13) KNTHEBRMERLVBE 1X103 &5 L&,

LA IV AHR,IT 13,000 FREE & 72 %, LA /LB 102~105 DA, =F—! BRITA

RONYEXA, VA V2RI 2ozl BEER) o (d) 1R LI2REIZR %,

ZORREIL, FEEF D OFFFBIR RN DTER SN TV DIRETH 5 1,

o T WMAUTEITIC /2D EE X B, TR BT T O XL 51272 %,
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pQd
nR(—d/2)*(C(—d/2))

u=ap{v(=d/2))d =a (14)

2T, plRZERDEE., (v(2)), (C@ONE. T z O 2R LW O Z I E R iR & 2%
FE. diZZEADE S, R(—d/DITHEAKHDOYEETH 5,
B XD, KREKOWEIL,

Q = rR(XC(@)v(2))
_mBC(=d/2)R(=d/2)"R(2)* kT d(C(2))"

- (15)
2apQd M dz
QVGIT 2IZ X BT —E DT, (15) XDFL»H. LUFTORKRERS,
MCOHC(—d/2)) ey
0= VAT r(-a/zy PR (16)
2
2p f-gR(z)A‘ dz
ZZ T, AC =(C(-d/2))*-(C(d/2))* .
e
(a) @—— <1

(e)

X 2-21 LA AR E DO BEERK) 40

2-2 HiOFWIERER ) 515 D LRIEQ,,, & AETRO T T NVEFMEQ,, & BT 5, 7

calc

AT TR d—5 [B]alF 2-3-1 TR LIZEBROME Z AW T/B/a = (2.7+1.1)x102 &
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Wi Ui, JB/al (DREHWTROI-EFAFEDOHERIC—E L TWENEKRT, X2
22 THEBRME L T NEHRMN — B &R TRd,

1.0 X 107 2 I,’,Qexp Qcalc

RUJJL 5 mm— 5 mm
o 5= i
1.0><109g m

T

ETIIVEHEIE Q. (kg/sec)

>1<l/ H—d1 mm
ks *I"))b¢1mm o
1.0 X 10'10 1.0X10° 1.0x 108 1.0X 107
EER{EQ,,, (kg/sec)

2- 22 %A\%ﬁ{ﬁ Qexp L %?}V%‘I‘%{ﬁ Qcalc @ttiﬁz

7.0Xx 1010
6.0 X 10°20
5.0 x 10100
4.0 X 1010

3.0x 1010

IR (kg/sec)

T 2.0x107°

1.0x101°

0 0.5 1 0 2 0 25 30

':F‘FaElﬁﬂf{%(mm)

2-23 ¢ 1 mm (2T D HE O P PR
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TR Qorp & T T VA AMEQ g Z HEBET 2 & | R LIS AT D 72D Wi O EERE & £
TGHREEIL, BBLZE—H LTS, JBlax HWZ(DRUT KV | &2 F R R DORE
RERBSHHLTWSZ Lid, 2 o0FERE TTIVFHENLIEOFIR L AR LS 22
K[ROBIICERT 5 2 & EBR, T AVFEMNICRLTWD, BRI ERTET
NEHEDNEBREAZ B HHR LI L, V= —D5A L R ALVOSEOFBIAMEDIE DD,
ZILOROZEICEKN L TNWDZ EERLTWD,

[ 2- 23 |[ZZRFLTIRIC K 2 BN BRI H 5T 202D 5720, ¢ 1 mm OGE (7)
N CTHMEOFEZZ ST THIROB A2 MR T 5, TR OFEENKE L RDHITONIF
FEARANTHEN LT 5, L=V =X o TP OFENPREL R D LITE T, WEREN
HINL7=2 & T ZAURIRIC & 2 BB D) EAVE&RICHER S iz,

1.0 X 102
FERE = ETILEHEHE

1.0 X 103} - o L=
g KJJILd1 mm

:F'J}lx¢5m’, q L—H—¢1mm

ETILELEIE (m?s Pa/ng)

L—=¥—¢5mm . . ...
1.0x 103 1.0 X 102
SEER {E (m?s Pa/ng)
X 2- 24 FBRIEHUCIS T 2 FEBRE & T 7 VEFEAE O g

1.0 x 10

MR CTEBRE L ETNAHENBBLE T2 2N 027D T, FRIEHT TS FERIC
—ERB LN EHEND D, K 2-15 TR LIZEROICRD - HZREILE . ET VAR
M EROTFRIEIZ K 2- 24 1T, FHROEHE LRKIC, EBRIE L €7 VEHRAE % g
T2 LM LIS EIER S 720, BREHICOWT b ERE L T F LVEEMIT B L E—&

LTWa,
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2-4. FRILMF & SR OFRE

S, FEMITOWTHEFT 27220 T, AR X 2R &2 AT CI3t 4 %,
(7) Rk oT, BIL—2b Y DMK EET NVEFFRICL > TH LM Lz, FiiHT
I, BIL—o®m YV OWKEFABTRD D Z N TEx 5, (DT, BARIEKFLTND
7o, AL BABAERONT, BRENZHIBRERDLND,

DB COEEMIC G 2 DB ONWTE X D, LA TH B, @E A XoMEEH
B E N TH L2147 9 5a B RV EHEHREZENT2FIIRTRICRE ST
Ee <, B L DN S EENGRBBEIIRDLZERH D, TOHEF. Bl THEMNS
WECIM L CHERHT 52L& d, UIMiShiziEe, BAINTAENETOEEMEIZLS 5
ZEBBIOND, MEHAKRTHEMT 24TIL. BASGKR LHEMEAEASIZE > T, CN5O
tH L<IXCNZ50 L ED BN TS 42, CN5O TR DERALT & I, F72, CNZ50 13-
EROFHL ELIEFEN D, CN50, CNZ50 fifihs & K X7 2.87 mm & JIS A 5508:2009
IZED HILTND 43 REMPEEH G ZEET 58 L0 K& LR D EFTEOLANIET T
TRWE WS TRENET D, AERTIL ¢ 1 mm OHE L 65 mm OHEEEHIEE LTUR
L7272, FEMOBEIZIIFARII EFREA T ol mm B2 LT\ 5,

SRELIZ RN RN Ay FERE TR & H T IR IR W CHRATII R 2 BB T E R D, L

(2011) Hi%, AFXOHMCTREAAY AT 2 mm 55, H A{HITIE 0.5 mm FEEOHAEIC
A ERERE ~ DB OV TRDO L ICHRTNTND, FAEEN, 2 HH/m2 £ TT
IR E G AN b EIIREIC R & R A RIF T 2 L 13 oTe, ZILEEN 4T
fH/m2 %2 5 &, ff G FEALITIA & AT 2285 G Ay JEMRIREE AR T L, 54y
JERMEREN R E UK TFT 2 2 EMngnote, ZILEEN 8 T/ m2 TlX, T X COLEUETH
BRI TARD L 49,

ZE (2014) HiE, SUEAAY AT 2 mm 55, HAMAITIE 0.5 mm FREEDGEIT HT R
FEANORBELZRO L DITHITND, AXHMEZ AW TRIEE 4 T/ m2ETO 3 KHEL
A YA DT EATORVIKEDGFE 4 KIEDORERMKIZOWNT, T FRERERZ | i8S 1A)
ALY AT HmE LTI, A YA DU ZBE 1 A m2i2 o0 TiEA A v
THEEBERIZONWT bITo72, LOFER, ARV ZEILEE 1 7 #/m2 UL LD SZMET
L, OGN REIME T 5 Z &Nz, £/, FHEE 1 HE/m2 TOA A
DT H ISR T DR E M ORBITR SRl 9,
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AXORM OLET, EOTEMERE, f e & b 1 7 E/m2 K ChIuL, BEITRS
N, ABFZEICERIT 5 ¢ 1 mm (281 528 4L1F 5,730 ffl/m2 TH ¥ | HIEH G E A FHE
MOEBENNIH D70, EERICHEEZFHT A Z EIX5%OMEE L THETH LN, BT
Wz ERTHIESND,

FHIERI AT 910 mm X 3030 mm X9 mm (FEXHEXIE) Tev¥ VU 72k s & 1,600 H
FREEC, [M U &5 Z2iEM & LTHWO D KIIET 7 ZE @R & Ok 7573 400 FIFEEE
ThodZEWELZDOFTHHPLTWD, KEBRTITo72MREZZEIC. ¢l mm~ ¢ 5mm D
56 (Imm BALT) TENENICEIT DA NEE XD, FATHIRIC L 2/ mFESE 0.45%
2 ZHMEICE R DL, K2-5D K512k D,

# 2-5 HEHAAWOEIICHT DA K

ZAE (mm) 1 2 3 4 5

BAEHE (m®) 7.85 x 1077 3.14 x10™° 7.07 x10™® 1.26 x10™ 1.96 x107°

A (@) 15798 3950 1755 987 632
FEAH-YOIXFA/ME) 0.025 0.10 0.23 0.41 0.63

AREGFRO L —F =TI 1 MBS0 25,000 T LET>TWD, 1BHZVIZTD
L 694 THD, ¢l mm OELEIT. 1 RALHZY 10205, oT. 1 RALHIY D
aA RN, 694 THD, 72, ¢bmm OFEIE, 1 Z#HLHTZY 60 ind, E->T1
DD DA ME, 416.7H L7025, ¢ 1 mm TORM=a X T 0.025 I THY, Bk
D694 MELAND LR N T ANINATHD, M T, ¢5mm TORF = A F0.63
AThHv, BIRD 416.7T &AL LaRX N T NINATHDL, TA N T L DIZDIT,
AR Z < TOMER D D, FFEZ LT 2 ETIEIRRR 225720, Vorvay b
TRAEAT O HRERETT 2 0ERH D,

SBROFFENMTELM 2- 25 12T, e LTEEN - RERE - A/FEkGE - ke
B« RERAOAT—VE2HRIT 5, BRICEFLTODH, 2019 5005 2020 FI20NT TEE
L DOHANTRFS 24T 5, 2020 40 513 H A MM (Japanese Agricultural Standards, LA
TJAS) ORELEZT DL MERBROHELRRZ T T 2, S 51T 2021 F22H I,
BREICHRFE 24TV, HUBURBE - RERB~ & FEL R L TV,

w
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IEH 2019 2020 2021 2022 2023

— on = EI = é@
FifiBAF B a0 ok

XERE

BIEHER

s & - R I25F ¥4 X1t
B EERL MESMEBIL

X 2- 25 FHENTIE

2-5. £¢&®

ARETIE, M) EARBRKEAZITER T 22EROMAC LD ELKBIE ] o5
IZOWTEREET T THOMNZT 2 & L bIZ, BB OBIRMEIZE 2 D EEIZON
Timd 22 LA HE L, #EHAAK (270x270 mm) #HWT, L—F—% & KU L
ZEILEATV, BIEMEER L ETAHEEZIT T2,

BIRMERBRICE > T ¢ 1 mm O L —HF =224 T3 N U VAT, #EHE RO BT
IHUA 8T%IAIH SN D Z BN Ll oTz, ETAHEDOKR, L—F—DHE R
NDGEDFBIWNEDEND BILOTROEITER T2, ZNbDORRLY ., ZILOTIRE
ROMEEDR G2 bhiud, BRERAHBEER RO BN D, 1o T, RIGAEP N FZIRIERE
CEBE B 20N Lotz

EEZE R D EHEBIZRIC Lo T, Ko FOREARIC X DIEEHE Cidk < EAOEICEX
STHAEENDEIBIR TH D Z ENERICH OGN E o7, FBRMEERN LGS 7R
Qexp & ZEXRBIMIZ L DET NVFFRIZE > THLIZIR Qeate 1X, b—F—224L L F U LZRAL
Tolmm & ¢5mm DFATEL —HLTEY, HEHEHROZELATIEL, EXBH AL
WThoDZEaPOTHLMNT LT,

FEOBFT EABOBETIE, FEHEMBEE 22880052 L, 2.87 mm UL FOFEAE
THLHZEPEE LW EEMOEMNT L, EE LT, LB OMRE A2 K < L7z 2L
ThDHEATHICE 2 Z & TRt L7c, ZAUZ W TIE, FEERICEHIZITOWH 626
HHERH D, £, I A MENLRF LR, V—V M2 BT 20 ERH D
b omol, BIEREZDOZ LIZOWVWTHERY ATV,
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9 =D EIER

D EEAREE R 26 FEETEE LG (2014)

2) EBFIEMRE : 1995 AEICEE IR B IR IC X 5 ARIBEEICET A MET B 1 ARAARBERKE
FRHEEE (1995)

3) WEHGROFIIE « ARG IEMGESS

4) WEHEROFIIE « ARG IEMRGESS

5) ARG LEMEHEEGS B 12mm [EFEMEE A A REHEE Tk 3 (2015)

6) JEMOKPER : AHREEE, (2018)

7 FEHGROFLIE - ARG LEMGESS, 4 (2015)

8) HAGHL¥MAHES  JEX 12mm [EEME H A HRPHEE Tk 3 (2015)

9)  KIELFE « AMRAFE 22 (6), 311-319 (1996)

10) FARICR « RERAF 85 (3), 102-106 (2009)

1D WHREMS: 227 U — ¥ —TF L 4(5), 9-14 (1966)

12) (EEeRS M . 7 7 v b 35 xR ARE T THAAE 430 (2016)

13) FEARANT A FImNEM ) BERES, B 10-280580 (1998)

14) AR =, A FO o A ARREE SRS, D (2), 427-428 (2003)

15) [H—0F : B AR RBRE R U 73 (623), 17 (2008)

16) TIFIE : RIEEEOHE LR MR SRR 38 (1), 21-22 (1997)

17) ZHEIESE © HANEEREE 89 (9), 1717 (2000)

18) —fRrEE N A ARM PEE S BEM RS - 2 T oD REREE VS D,

,9(2015)

, 15 (2015)

102-103, (2002)

19) RT3 - SHEEE GG, FB 2001-73543 (2001)

20) KT : %EHE L& R, 101 (2018)

21) AH Z—, ALk BERES, SeW AE, WEH FF, AR B BT EMTREE 1224),
213-218 (2006)

22) RENERE © L—Y A A Do T LA EEARE SRV ORETE I, B
1995 R ERTHEE (1995)

23) MEFIA— : FE LPR5E 83 (6),5614-518 (2017)

24) Wairimu G., Ikua B.W. and Kioni P.N.: International Journal of Scientific Research
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and Innovative Technology 2(2) 128-133 (2015)

25) Lyubomir Lazov, Pavels Narica, Janis Valiniks, Antons Pacejs, Hristina Deneva,
Dainis Klavins: Environment. Technology. Resources, Rezekne, Latvia 3, 168-173
(2017)

26) flREE, EEAFE, IWAECE, PMRET . L—WF—INTIZB T 2 A% O LA
SR PERE AT > 2 — AP 5285 (16) 14-17 (2013)

27) W —. AL : T=2 Y U 7B E R Lic@mkE L —F — AR LY 27 & )
KROENTIZE 7 S50 HEFOMA L BRAA T 7 L OBETIERRBEE 275-282
(2009)

28) W.T. Simpson: Wood and fiber science,(1) 9-25 2007

29) Islam M.N., Ando K, Yamauchi H, Kobayashi Y, Hattori N : Wood Science and
Technology 42(4) 343—-350 (2008)

30) Satoshi Fukuta, Masaki Nomura, Takeshi Ikeda, Masaki Yoshizawa, Mariko
Yamasaki, Yasutoshi Sasaki : Journal of Wood Science 62(4) 316-323 (2016)

31) Satoshi Fukuta, Masaki Nomura,Takeshi Ikeda, Masaki Yoshizawa,Mariko Yamasaki,
Yasutoshi Sasaki: European Journal of Wood and Wood Products 74(2) 261-267 (2016)

32) RN, PR E M, MEEIE], EERER, LR R, e a REER - AR RS 64(1)
28-35 (2018)

33) it . L—V—INTOXEE, BT, 18-20 (2007)

34) Sushant Dhar, Nishant Saini, R. Purohit : International Conference on Advances in
Mechanical Engineering-2006, (2006)

35) JIS A 1324:1995 HEFM L OFBIWIEIE STk « AAEZERE (1995)

36) FEEHIEN BAWIKT 52 Wy R 7y 7, Fu, 870 (1998)

37) MH4EC : FEEXR 40 (4),407-409 (1985)

38) LB IS HEL 25 (4),144-149 (1956)

39) H. Tennekes, J.L. Lumley : A First Course in Turbulence The MIT Press 185 (1972)

CRRIFAS - SRR, TELFEAFT] SR E IR p185 1998 4F)
40) BB =R, PR JLIRVE, AN, RS, ARSEH - A1 BYbRr 5
, HIEIE, 954 (2003)

EAIE - A )5, EIRELE . 188-189 (1995)

=

o

41)
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42) AR EE~ =27 v« ARSI TEMAEEE, 9 (2015)
43) JIS A5508:2009 < & : HAPEXHK (2009)
44) LREREAN . RELIERE « A4 (57)2 81-87 (2011)

45) LEES . REDNERY : K452 (60)2 23-27 (2014)
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g FEEIER T T AT T 2 7T
2T NV EBREICET 5B

3-1. XL ®»IZ

ARETIE, 1-2 HiCTREIR L 72 E iy CHEIR FTRB 2R AR ZE « ARBPE 350 B OFREPRR T LD
XOoRfTEIL, PO X O ARBEERELITO 2 LT, HEAAKROBIRIELE O S
TETl=rzEm b,

ET. HATHFRICONTREER (3-28i) L7cth, =7 =2/ Faxz—T a3 Vil DWW T
425 (3-3fi)., £ LT, FEFEEZRL (346, EEOZR /) 777 4 —OM#E%E
Y (3-5Mi), MAT, MRaRL (3-6f), oMTLBLEEITH (3-TH), KEIIAF

BIFFFEICOWTE LD (3-8 i),

3-1-1. KEDOHW
A O EEMBEERITEICB VT, PO L AERRENMTbE), FOBES
B S5,

3-2. JeATHI%E

3-2-1. RNVT TR ) T T 74— L EDETHEA

HEFORMETT R 777 4 —L 0 FIEREFITORLTWS, T4, HHAMD
STEFHEE L TN T 2R ) TTT7 40— W) FENMEET D, TR 777 4—%, &
DEITHHESNTNWD, [mR /) 7T T74—F, 74—V FUV—=27 Lot (et
) OMmE EEY (Frs 7 b)) OflifizGbERoTnd, 5818 L L Tithbhd 7
A= RU—=213, =R 7777 =3 Xbxm L0t (FrkR) Tho] (f
. 2009, pl7),

TR T T T 4= 3ERkA RSB TISHENTEY . U NS R 82D

Ho>TEY, Whyte (1943) BHEOFX ¥ VHERBE L7 4 — VT =T ZHNTESX
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EF7= [Street Corner Society)] <O (1984) MEERE MW [REHBDT R ) T
T7 4] RENGFEET D, BERSX Y ZICESEZY TEFOBBRICBO T, KL
AV LWEROHL4FETH D, PRI AT LT, K0 FEEF A FOHGH
HATON TV D, FlxIE, Wi (2011) Tix, B 77 MNEREH Y 2T A& EL
BREDY—UT 4 U TIZBOWTHRNEHANREN TS (p33) LML TWD, Iz
T, PES (2009) TiE, MEHREROBEMI D R&D A "—HEMREEL, 7 4 —b
RBIEBENOBEZEM L, 2— P VERIE L, LD KT D iR TE % Al
K125 (p48) ZELITHMb SN TWD, LD LD ITHINDEICIRS T, FESEL
R&D IZBWTH TR/ 7T 7 4 —=FfEH STV D

CANTZR )T T =34 - (BQ) =R/ 777 4—bXEns (IH,
2015), Ellis and Bochner (2000) (& XiuiE, FEH M A H OWECITE O FIEE IR
IRV KD Z & T, KVEWECD & MhE & OMAEERICE 2T 2 RFIETHY . W5
FHHEOIFEECMEZ LR T 5 FIETH L, BlziX, RE. BE. AMBERK, LRF G
W) . B, FRFEOBL THOWONTWD (e, 2011 ; 152, 2012 ; FHi,
2015 ; Wakeman , 2015 ; JIIFH, 2015 ; #& F. 2017), AHFRIZENT, EEZOITEIZ
JRHNZIE D KD FIETHDLIEN TR ) 7T 7 4 —%H 0D

3-2-2. EEFDFMEIZET % FATHI

HER OB RERZOBECHAICOWTIE I E TE FEHERHRE LT
%o BERIZE>TEDL ) RITHHECEECHENRLETH LN ERALMIT BT
D, EOLIBRITATHREDH D0 EHBNMLELD D,

Jeffry A. Timmons (1994) X, 7> L F LS —ICHER AL EZ )T 1 —L4TEN L L

TLLTOBY R TN5D,

O= Iy hA Y EGRERRE CHEY S &HW ), T 72 R W7 7))

@V —F—v v (BHEMTES), F—LEALF—, E—r—A—0—)

QEEHE~DBE (BE=—AWE, ThELEER, MEAEIKT 2 80E)

@YV A7 - BN - NSRS 2R (REMREE ) &t Rt ahe /1)

GRIENE - B CIRTE - Wi (BURICEEW, ZHEAET), AERREMRGR, KiE =2
7gu,)
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O@—itEd b LT D8R (AR & BRERICKT D3RR, @V ANBLER 22 B AR
Bygrave,W.D. (1994) (X, RO X 5 ITEFEFITIZ 10D D OITENERENMLETH 5
ELTW5,

(ODream (%)

@DecisivenessCH|#r 77)

@Doers(F17 /1)

@Determination(J &)

®Dedication(#k£)

®Devotion(FE\ A1)

(@DDetails(7 « 7—/V)

®Destiny( H #2)

@Dollars(F 7 %)

@Distribute(4yEd)

A % (20001, EEZITOIAMTHLIT v LT LI —IX, RO LI REHSCEE
DEEEL 720 LIk~ TWN D,

@O MF (m~)) (28 L DHERE T2 2 RREE

@ kA CE LT LB T —va Vg h

@ T LR (BI%) T 59— 20 & R0 5 %

@ MR EICBIT DY) ==Yy TR

® ¥4 —F—L LTOEH

© AE0 - RHEFER b DO ~OPREEK

Sarasvathy (2008) (%, E¥ZFMitL L7 =/ Fax—vainaRBLEOH
D5 JFAITTRD X ST~ T35,
OFH D) (Birds in hand) D J5H]
W28 LWHIEEEZ 2 50T/ BRICES LTV A &EIREZ AVWTITH,
@A RS (Affordable Loss) O J5HI
RO R KA TIZ AL EZETHREDHRNEE XD,
@27 L4 Y —F /L (Crazy-Quilt) DJFHI
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FTRCOBEHEELZHB L TIRETITE RN, N—hF—T v T EHEL,
@1 Ex— K (Lemonade) ®JiiH]
AEBERHRENE Z T2 E T LAXTOFEEBEMELS L L TEHT 5,
OFITHeD T D4 7 > ~ (Pilot-in-the-plane) @ J5iHI

FRRIT TR E B R, ENETTHRARFTRER Z LV 2 o 725 B I b RG22 1T

-

Do

Jeffrey H. Dyer, Hal B Gregersen Clayton Christensen (2008) X, & ® K 912k~ T
WD,
DQuestioning (&)
FECE M 20, FHCBURICHRER L. FERIZOWTIEE 9 3270,
@Observing (#%27))
LT AT T ZADOT D120 BHEOEBRITIERE Z RN 6 JE O iR 28142
T 5,
(@Experimenting (5§ /1)
EBR L CIEREE D& 2 07 TR & B4 2 B,
@Idea networking (BiE#E-S1F % 7))
x REDIHRE AR Z R OBARORX Yy NV =TT AT T 2AIMT 5%
%,

AEE—(201)1%, T DERERICE > TRARBENZRO LS ITRBELTWD,
O S W)

OF =375V

QW7+ BB

DO T — b2 E D) —F—v v

OFICREERE S 2T o AR,

PR (2014) 13, EEFICHLERENCEE L LTUTFE2ETF TV,
O U ¥
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