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Research on Water -way Planning

Yasuhide OKUYAMA
Department of Social Systems Engineering, Faculty of Engineering
Tottori University, Tottori, 680-8552 Japan
E-mail: okuyama(@sse.tottori-u.ac.jp

Abstract: According to the request of the committee of Reports of the Faculty of Engineering, Tottori University to retiring faculty

members, the author summarizes his major researches during his life in Tottori University. Especially the research of the water-way

planning in public enterprises is emphasized by which the department of social systems engineering was nominated for the best nine

department in the field of civil engineering planning in Japan, in 2002.
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M OKEZBMICHAER TE X 5 Z Lidfalik T
D, T, BERaANEEET D EEKORRIC
EE2HEHRE LW THAIZZEIZ L D RZAFIH,
Z D12 DRSS T 0T & AWV 5T O3 B 72 fid
LEETHDH. I 52, ERER TIIH#MEHOICH

MTREZRBICTA2ZEbEDARWERNEL T,

FORER, LKA ko TiX, &RMAT O H
R, ATEAVORBIE Vs — 2B RBNS.
ZOX DRI T CHEN O EE R AR ET

D701, LGS HEAICHE - 72 QWA &
EEBTAIVLENRDD. 22T, 20X Hxt

BREE L TRELBOREDEZFERD AN
- EEROEEN AT THEEREZEMAT5 &
WO TR E LB RWT, KESHIATAS AT AE Ze B R
DEIZRBERELEMBEEL NI NTEHT 4.2
TIRETS. BEOZBEERTH DML, %
DAV RERAIE 2 AR RO AL IS U C R e 2 R
MR CE VIR Z L ICk - Tk D, Z0H
A, W - RO ILIZFT S ThH E L. o
D 2 JFIEEI O X 5 M E AR HATT D
LHCHEATEIREREZ T T D, Bkl
BWHFE LT, 4.3 TR RXEW% 4.4 THRF =
E A LD HITD.

F, ERANRREREERDDICHTZ-> T
RS OMHE PO OBRFT L BETHDLZ LD,
R 2 AT D B O IR L & AT 9 5 Rk 2 i
ET5H, ko T, —BESKNEXZHAIC

FOEENNOELS 250, £z, RIEFIT
Ry OFELZREL, #dHEERZRLE
4.2 KBROXBEFE (RETESFMEFRE)

FERERICBWTIE, BRENEKTHD Z &
DG, TE AR A TR MIAT CRE L A2 T
WK CEFE L, KO —EBICIEE ATRE e X[ %
RET HHEC, A HRICHEITT 5200
T 72D ORI ENHE S D HENRZ .
Z TR RERN O KB FHEARBERE I LT
WRBEOMBEZ BT 2BICAD R BREL 2
ET5.

W EZwmicBiT 2 REAEEOM&IEE DA
BB T BT D EHL <, HiieEHT
TE R E D OZENREDE . EEO )
HAZBICB TR EARTABEAEKTH 2 bR,
KT o 7 RORANAPNRET HHAITIE, T
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FRWT, #lziE, N2 1EREHE2 B0
VDWW B AEZITS. LiL, W ETIE,
105 b BL EOE XM E 100 b2 b7z v/
B 2N E — O ARIRZ AT L, K& S0 idE S
ZIET U E L TMBEERSC LS &V o 72 i B
FLLHERY, HMICHEERLHIT T, L
ZIRICBIT D HME ML EIF E I AN EBE LE.

W L@z NTE, moekELELT, #
OES T L2, =X —M2iE L c s
T5. £, BERBIIERZBETOHHI D
WAL T 5 B O IO OO E I X DR A %
fEde PAZERE IR (ship domain) & FFIX AL 2 FEIR 23 17 1F
L, TOKRE XX, < 0BRSS E 51
aXL, B M bXL(a, biXEK)EZEE, &L
HEMATHL EREESNTVD. LEBn-T,
FEREIR S LY ICHBIT D b B Y E L LT
LHEZHAWD Z ENEW. S5IT, FEEAMT
ZiToCaZROT L WMEMEFHTLIZ LD
b5, FEEMZEI->THEEZOLOTHD L
BEEZFIATIHGLHD. 2O OHMEICK
S TREBIZKRIBIZE R0, ffn o ) 208k
REOEEFTEEET L L, FEOBAMICIET TE
HICH > 7R EREEZOETLICERT DL
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I TIHAKKBOREEAEN LT, REXEY,
FEEHCHAER TH 2 I, KBEANRTHET
b oHMkEE LT-RRECERT S, Thbb, 20
RMEOR X2 b > CTREBREEEMicEs L,
T, ZO8E%ZKEOZEAEEMIER & FE5.
HARBICIE, KEBEORERN, #lziE, KEEES
i Cc2 MM e GEx ozt &, ZhaEED
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REBICHE T HITIE, A DS B/ 0 B R
B 20 43 @kﬂ%®&% X, 52 DN REE
& **{ﬂﬁﬁ%éF'Ej 2 BRI 2, KRB 0D 0 B2 f /) i R B )
SITERLT, 2X60R20=6%LT5DTH5H.
ot D — T, R/AMEREIDNEE L TV A EEIC
%, ZOKBEFHT MM DS %ﬁ}:ﬂ“ﬁ”
s e e/ NG ERREIRE R 20 5, & % Ol
B /MR Fﬁﬁ#Fﬁ@’@Eéﬁ&ﬁEO%IWﬁ%:ﬁw
R BN A2 2 OfE CTERT 5 & EHEE
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BICEB L C, EFEOLEREEZRD 5. fﬁJz
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AR BARBIIC IR o e R SIS RBAT S /D Z & A
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B4 5iFE, KEICET 2R - &St IO
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EEE %ﬁbf*ﬁuﬂ“é EMBEHTHY, K

Flx, TORITH - TERATS.

4.3 ﬁ;ﬁﬁil-ﬁﬂ?éﬂﬁﬁ
4.3.1 #H

AT, FEEMAKBEOREBERELZ, 525
NERZBEHFRT LWL, 4.2 TERLE-REBRE RS
R O N B TRO D, FEBEMKEL, KB
D HRRE A MERR I, R RERE] A AREh & L, 1~H
5, WEioBE 7 O X HICH22 s 5 7 CERT 5.
Ko EREHmeE L, FThHEmMAmE LT, &
WS A2 AR O & L, X O o db i ~EE T
é.%%@éﬁ%DtL,@W@éE%%m,m

, WP OMSE D, Dy, D;, - TERDLT.

QLEE%{EH#F'? X, 4.2 TEZELEZXOITK
PRI ATRERS RIS T D 2%, KEEF]FH T BERE ST

KEEAL DS OHEEIZIS CTA 2 EZ D, 1E-> T,
KBS A AT RE I ) I VR RE 2 Okl & & b1, KIS

DEMBREBET L. MO Z OHI) % Vn, FEML
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FRUL, A, MR EICKEERAT S K
ThdHZ b, RUKENHET L E TORM
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Ref ik, dbMi, MM CRZ o Thlbhns, —
NI M F FEEORICH DL Z EnBEL W
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DNEL D EEBIINEILS DI ENRDND
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4.3.3 HEIhEAVAR
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K DR O XD, D) ZEEKEE LT,
ZZTHADOFMOMME T iEDE D HET
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ZOBLAEIE, B2l E3nb L9, D LTl
FIRORERE T A5 Ltk Z&icky,
T=(D,—D,)X(1/Vn + 1/Vs)/2 (4)
N1AMORERRE Tmax L LTHELND.
ok E, AW CIX
D—D;=ZD, D& X

C=(D—D))X(1/Vn + 1/Vs) (5)
D—D, <D, D& &
C=D,—(1/Vn + 1/Vs) 6)

il SRIERLT, C AmMAER 2SN
LEEFT=0TH 5.

FEABKBOES D,—D BEWIEE E-H
NMBNZEEREIIEMT 22 Enbos. JEH
CIXEWIZEHMKMS Y OREIZHENT 5.
LrL, CixR(5), (OIRTEREICLE-T, 5
ELL EiZ/hsL Enenns, EOREXNDES
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5.
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L. FI T, [TEEWVARRIEER S 2K
B LU CIEERTICFEERELZ LT, AENY
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ZOREORERE Tmax Rk 5 &, B 3, H 4
DNRE—= T EBIHELLIRD. Tobb,

T=(C—D’)X(1/Vn + 1/Vs))/2 (7)
BENIN D, Tmax 1 TEFHRIMLO L X T, DX D,
EMD—D)DKRBFETHD.
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ZhHIE, HHESEFTN(D,, D)DIENTH D 1
FT(D;, DYIZH HHELET, BT/ v A by
TCKEE A EE L, ABHUE 2 AR 1T TR
WCHEA L, % 1 EIXEF(D;, D) TREL, F
2 MRENEEF (D), D) TR T 2 HFETHD. B
ez T 5 E A= XEFOMITHFATH DL, 2
DGFE DR RKAZBARE Tmax 1%, dEHE 1 HE &
O MM oORMEEZ & 4T, T, & L, T+T,=T
OFCEFBRERD D &

T=<(2C—(D+D;—Dy) X (1/Vn+ 1/Vs))3  (8)
ER
T=(C—D, X(1/Vn + 1/Vs))/2 9)

DAL L, #E5 T Tmax 1%, (8), (9)XNDLILDHE
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4.3.6 BRERIIETIHIBREOLEK

ZZTiE, 4.3.2~4.3.5 TR~ FRUT L DK
A RS A R ] 2 SEBR O FrBE @it kK T o AT
YEWNCHEAT 5. 2= &L, Ben ki
RN & 2 s AR — b YA R LRI D D
Ui A = A A i SR A 162.4km O Mg & o
RPEZAE SR THREN R EBEHAKE TH S.

P.B. 8.8. B.L.
rr, [

—

161 95 122

—
162.4

SUEZ

S

PORT SAID
6 = = X i i

AT REFNIE S OMATEREZ &, HERIC
XE6 Xk iz, Ak R — F YA K% Okm H15
L LT 16km M F CIXEBERERARN— A K
SNA NRZ(PBIVBERLTWD, 25 51km H#
MRETITREEMAKE CTH D, S1km 205 61km F
TO 10km O XN /NT A X Z(B.B.) THEME AT
HEZR /KIS CTH D, BT TIXEM O 2 M 2 dbft
MR O 2 RO KIS & L CRERE L T\ 5.

37 0 9

61km #1575 95 Hi S E TH, FiEEMNAKE TH
% . 95km HUS/ 5 122km #iS F TR E X —HT
bbb, ZZEFBEHEEOHZ VT NRIIH DHE—
BTEZFORNZ VT MRITBDbILZ & & IO K
DN E WS FELARGFTHDH. ZOXMIX
EERZBRAEETHDIENY TR IHFHED TR
JIRKIRTH Y, BUIRTIXFEMEE 1 A A
Mz 3T HEEmeE LTI TS,
122km HiR 2> HATHE M O O TH 5 162.4km Hi S
DATXETHTEEHMAKKERS>TND., 20O
X, o XEPWEOWHIE TH 5 DI L
T, M H A 3 AR T < TR N EE R X T H
5.

ER NI T DA OMATE DL, BV TH
) 1Skm/FECTH D Z EDRBEOBMN G5 T
BY, ZhULEEM, bR THS.

kX, 4.3.2 o HEM TN TRBERE
KHTHDH.D=162.4km & L TT_RTD/NA /R R
ARV bnedartarybo—1roY A7 VC %
C=24 ¢t LTXR@AEMHNT,

Tmax=(24—162.4X2/15)/2 =1.173
R <Thb.
Ihzex—lfciTeshbtdlicd st
4.3.3 oFMITNENWEKXT D=162.4, D,=95,
D,=122 £ LTz kb,

T=(122—95)X (2/15)/2=1.8 (11)
RHEITHY, ZoOEEIFEM C & C=122X(2/15)
=16. 26 BRI & T D ONEKED LB b EHE
MTHHND, —HIOZYOLZERERIL,

T=1.8X24/16.26=2.56 (12)
BR8N 5. Lo, BN 16.26 FEfE & i
BThHiHrNG, BEMNIIARETHDH. 22 HIEH
FA, FRETRERWERE, A= XER OB
CIEMNTEEN TR Y, ZZ TIHEEGR X OO
FREDO SR E L TRHE L.

4.3.4 B X0 4.3.5 om0, BHEEEH
NCTLKHDT, 16km F CTHEKKTHDLHA—
PA RN RZEH L CHE % 16km S ~F L,
INTNANRZADUR, KR, B2 —Hoth, &
M, BXOHBOR X OME 51, 61, 95,
122, 162.4km 75, 4% % 16km %8 U T 35, 45,
79, 106, 146.4km #5945,

Bk )50 C D=35, D, =45, D3=179, D,=146 .4,
C=24 L LTT%akDdDE, X1U0)EDV
T=(2X24 —(146.4+79—45)X2/15)/3=7.98  (13)
D AT TLT, & 2280 nnbny, 4.8.5
DFHEZIT> T, T1=5.484, T,=2.498 LRF 5.
TIT, RIARLARADBEBEL B DT DI

(10)



10 gbooooooooobobon

4.3.4 0GR TART A NZDE Sy % FriE Bk

e B LEERIT Y —#oA s LTHEATS.

ZOEAEITIE, D=79, D,=106, D=146.4 & L T
X(DHITRAL T,

T=(24—79X2/15)/2=6.73 (14)
B & 720 ,7.98—6.73=125 KM EBRL T\ 5.

BAE, AT XEROILENRFTEN TV DN,
E 51T 61km Hi5 & 9.5km Hi S D A iE K B Z HEE
LT, T hbErnwERET B E, K(©9)Z D
=35, D,=106, D=146.4 #f4A L T,

T=1/2(24 — 40.4X(2/15))=9.306 (15)
REfcH 2, BUROK 1171570 5.

51T, 16km Hi5 L 51km O XE 2+ X CTHHE
{45 &, D=40.4 & LT 4.3.2 DA HAS@MAT ST
ARoBEHEREZNG, (D)LY, 9306 R L 72
WERBENEDLRW. Lo T, ZOYEET
ZRtEDm ERPBMOR S %, o TORR
FALTH, REBEFEOHEIMITHRIT RN &
Nohd., EXMEZWAALEE T 5L T=24 720
O—ZFIC EOED 2.5 fFi< 2R, BURORF&E
LHEE LT, 24/7.98~3 Zn 5, 3 [EORERE
W7D bbb,

4.4 NFEFOHITAR
4.4.1

AT ER T & KIEW O WLAT R & % A = X TE
ELoTHELE., ZOFHEONRF<ER~DHE
AxELLTIZl~R5.

NRFP<EL, =a—F—7- P75 Ra
W% 15,000km fEHE L 7= KFPE & RVFECEE G S8
WCThsb., Ax X LR HATT DM
30m OFESOLEBZRIZRSRN. O,
A3k, Bosrolc3lk Aitekony s
(lock=FMNZZ T WD, 1By 7 &L, KiIZHE
KED S DGHTT, Kz HEIETha TExR
SHAR-ODEETHD. e v 7T ANTH
LRI OREZMEY - T, #25 & &1 TEAKL T E
FHRIE,FEY L EEITHKLTIRE TRIET,
0y 7 T EE DKM EADETH BT R
DORZBTCMEZEEES. 29 L TKEDEIK
ZERRL TS, EFETHEOR Y 7 OMIZIE
IR K72 Ni&W 77> i, B CTENEML- 7
V7 KBRS, MR ST < IE R A 1 [EE T
THENY WDOKMLE cm FN5. vy %k
FATHIEZRICEBELVYEDOKEHEHTLIZ &G
R JE I IT A Z IO TR DKL < oA
WHANER SN TS, B icd 53~ i
e D4R 3,000mm Z BT FRKEE &7 b T
M2AE Y OFERTH S .

2y 7 OREISEWEERINORE D /N < iE
A AT RE Al KL &2 8~ w7 A L IES. il
DEFMN 294.13m, 2MEH 32.13m, B2KN 12.14m
77 ADMERT.

AT R OFATHIEE R D 2 FHO ML,
X RN EE KM & BV CHEALEM T H D
RCThD. NWF~@EFEZHITT M0 55, il
& 2% 28.5m LA F O AEIER N O & Z OE T E
WTh, WMRIAZETHY, 24 BERIEEHITI AT HE
ThdH, MIEH 28.5m B x HfiHX, 7 L7 7K
B CIIEBEMATREEE STV DIED D b,
BEOHZLUMAITTE 2. 20 X5, BN
ZRRWCTHEMITNARER Z &, BERMIT—H—
FEITIC e B b, KEMAT R LS TWD DT,
AR (R WA B EMEFR) O EEIC Y 7= > T
A OFIECETFOTREMZDILERDSH. K
HCTIEZEN S EZEE L CHEIRD G~ T O it
ITREZ 7V —F v 7 A - ML OIRIE)T
BET D,

4.4.2 BRO/NFERMPIT

NF<EMOE S FEXICIE 83.43km TH Y,
KEPENSADMIEIA Y v v 7 £ T 12km #i4T
L, AVruav7iibd3Ekoay s THY M
DKNMFET26m EHTH. HYormy 7ol
T7u—FHEEd T 22kmbb. ny 7 EHD
ERDLN & 30mM T DY INIRN Y, K
BEIE M X 0 S s LT T KK E T, 43.5km AT
T5. BEE 148km O 7 L7 T KKITEE TITE
DNEEML L 72 & T CARBRIEAML Z 0 N2 Lk
g 7S 28.5m A 2 2 BRI — HiBITE2 RO
T ORI E DITEBVIITE RV, &5 IR
MATHL LS NS, Z LT TKEKIE, ZOHTHE
B sEls A4 7 — FRIECRATYA 7 — R
KL BTN, 7 L7 5KKERS EEIM
1.2km T 1 BEOXKur IF ey 7 TKRAIK
9.4m FiFoh, 2Bue v/ CRINV 1.9%km DI F
vua7rayZ CRIEFEOKMIZTTFoND.

KrOury BT — NORMBICETS
MR 2 40 7 EHEKITIX 6 2020 D W i A o
v 7 AR 5RO K& Sl L » TR
720 X F B E B S (PCC)TIX, 14 A3 C
By ZEICHEELTWS, &' 1L, KBFZECEE
ALE3MEISEOETH D, 7 VT 7KK TIT

=1 WRRES ey 7 @i R (5)
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AEBN T |95 —b 80 55 100
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X HDERVIIE 95 7 0 — MEE X DM E R
I, TN TFTomTry 2% 1 ETHEHATIME
MALIL, = v 7 % [A R 5% (TANDEM) TR A
THMEMABNE L. ebB&R11T,2 v 7 ORESN
TiE72 < PCCOEHETH D,

443 AMAFNOFIATERHEBORDE

NP IR TIE e oy 7 i R T AR A R
WED. F, 7T ITKEICBITLIERMO—
JF M & R REIMATEE I TRE A ENHIR S D D
T, ZO2MENOORBEORFDLETHD.
1) vy 7 @BERRICLDIRERE

Fov .y s HLEERRET 24 BB TE B0
5, #IRIXe v 7 @R THDH. 1 TI T
OTIE 2B, NFRue IR LB, Ay oE 3 B
0y 7 ThHI ENG, XRaIFey 7R
M2y 7 THDHZ ENDLND., LizR-T, 1
M7 OAE, —HFRoRREREE L TRE
I 73 1440/55=26 &, fRAIT, 723 1440/40=36 4
ThdHI EBb0rsd. 7272 L, MALIIZ TANDEM
Th U, BN 2.2 iR d 25 DT 36X2.2=79
E£ThHDH. IMAENREEL TS &S IIMAoEK
TR LT, KARENEEHTROLND.
2) VI IKEOZBEEREDETE

7 V7 ZKETIE, MBI, MofrEanial
RTHLA, MBI LRI, O, MEOITEH
WIEESIE SN TS, SBICHE T O LT FK
HEOHATIZ R M OB HICR SN S .

DX RGEITIE, ITEAWVEFTFIRVHRE
I Q@M FTRERFEIE T) &, 1T BV ATRE R AR O
BT RERF 0 T, D 2 D ORFRIIE Z KO TN D,
AR RERT R 2 58 L TN E 22 R 5.

REEREZRET H-OICHLERERIL, 17X
AWARHFHEAR K E D, AT, T, MoOEHHE
B s, MELT, T, MORLEREE LS S
N X VLEEET A HEIREEIRE dy, dy, ds, AEMUAR DR
71 Vn, FEMUMOES Vs, B I OB H A @O JE B
C CThsd. #J Vn, Vs L, ZOHHE THRHEWN
I8y, S KOBT WA R Ao

INDLOEND, £7, M1 O A RERF
Mg T, &ABLI &AL 2 & o X 7= 3l L o] HE I
e T,Dk®Ra% Tr=aT 7D LHITKkDD.
ZOalk, AT &ML &R 0 B AR AR
rirry & BRI MR d, dy, d3 20D, T
L T, DD N(r; Xd) : (X dy+13Xd3) 725 DT,
a=((r;Xdy+ 13 Xd3) / (1 Xd) TH X 6N D.

T, & T, DIl &R D D 72012, iy 1 o @i vl BE
REfmE A2 T EE< &, AT SR % &btz
WAL AT RERFMIME S 1, S=a- T THZOLND.

ZZT, MM T oM T REREIEIIE T 1%, <At
AT OO EITEEI T LT TERW
DT, MET OMINTE LD TIRE (Z>F1)
ERHATHAITSEDZ L Thbb, MiiTRELZHE
RT 2O, T OfinE LD THBIES.
BEMICIE, T~ #ER 2R T Dm0, 25
NEZFIH SR T, BT OffinoH» T, £z
AR 36 X ORI D ARAR O 7 T2 A A Zf A
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&3 M MW M
] Number of Ships
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1| a 0

2 k| 1

3 5 0
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9 27 11
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12 13 ]
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22 3 4]
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30 [i] B

30 < 36 25
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= EX/N 9,22 12.17
Tow | 34.96 26.36
O=JVAR(X) 5.91 5.13
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Equivalent Misalignment of Gears Due to Deformation
of Shafts, Bearings and Gears

Takao KOIDE
Department of Mechanical Engineering, Faculty of Engineering
Tottori University, Tottori, 680-8552 Japan
E-mail: koide@mech.tottori-u.ac.jp

Abstract: This paper describes a model for calculating the equivalent misalignment of gears due to deformations of shafts, bearings
and gears in gear box. This modeling consists of calculating the bending and torsional deformations of gear shaft considering the
bearing stiffnesses (radial and moment stiffnesses) and gear body, and a method for calculating the equivalent misalignment of gears

was obtained. The calculation program was developed using MS Visual Basic and the validity of the calculation program developed
was examined by comparing the results of this program with those presented by United States, Germany and France to the ISO TC60
WG6. This program makes Japan catch up these countries in terms of usage of ISO 6336 standard for load carrying capacity of
cylindrical involute gears in practice of international technical/industrial affairs.

Key Words: Gear, Shaft, Bearing, Bearing stiffness, Misalignment, Bending deformation, Torsional deformation
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Fig.6 Flow chart for calculation of F,
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Fig.10 Comparison of program output with
theoretical results
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Shaft 1
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Fig.11 Sample of | stage gear reducer

Table 1 Dimensions of gears for 1 stage gear

Pinion | Gear
Normal module m, 8.0
Normal pressure angle a, 20°
Number of teeth z 14 | 59
Helix angle B 11°
Addendum
modification x 0.5317 0.4612
coefficient
Face width b 137mm 127mm
Center distance a 304.8mm
A side B side
al i 4‘5§'¥—|‘Input
A ) Ti = 1494 Nm
R §| Shaft 1
Shaft 2 QT; '
&
Output ;
‘e
Shaft 3 )

Fig.12 Sample of 2 stage gear reducer

Table 2 Dimensions of shafts for 1 stage gear

Shaft 1 Shaft 2
1 135.54mm 132.93mm
1 135.54mm 132.93mm
dg 114.300mm 146.050mm
dy 114.300mm 171.45mm
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Fig.13 Sample of 3 stage gear reducer

Table 3 Dimensions of gears for 2 stage gear reducer

High speed Low speed

Pinion | Gear Pinion | Gear
Normal module m, 4.5 6
Normal pressure angle a, 20° 20°
Number of teeth z 15 | 63 17 | 69
Helix angle B 11° 11°
Addendum modification 0.54 0.44 0.52 0.46
Face width b 78.7mm | 76.2mm 121mm 121mm
Center distance a 182.890mm 266.700mm

€
< T T
c a0l This study Single 1
S —U.S. kon =kgg=0
E L ----- Germany ]
o —_— —
ko = -
IS 20 b
E°]
< 7T Kon = kog = ]
K . .
Q
x 0 50 100 < mm
‘ Effective face width = 127 mm ‘
l |
Fig.14 Comparison of results for relative total
deflection between meshing tooth flanks
reported by different countries (1 stage
gear reducer)
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©
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Effective face width = 120.65 mm

Table 4 Dimensions of shafts for
2 stage gear reducer

(b) Low speed

Shaft 1 Shaft 2 Shaft 3
N 59.06mm 38.59mm 104.09mm
1, 194.18mm 20.96mm 36.46mm
I8 — 32.11mm —
dg 68.76mm 88.90mm 152.40mm
dy 82.19mm 103.91mm 133.35mm
dg — 103.91mm —

25

Fig.15 Comparison of results for relative total
deflection between meshing tooth flanks
reported by different countries (2 stage
gear reducer)

Table 5 Dimensions of gears for 3 stage gear reducer

High speed Intermediate speed Low speed

Pinion | Gear Pinion | Gear Pinion | Gear
Normal module m, 7 9 11
Normal an 20° 20° 20°
pressure angle
Number of teeth  z 20 | 44 15 [ 50 15 | 63
Helix angle B 11° 12° 12°
Addendum
modification X 0.5749 0.7037 0.4086 0.2740 0.6940 1.2271
coefficient
Face width b 112mm 102mm 127mm 127mm 178mm 178mm
Center distance a 236.220mm 304.800mm 457.200mm
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Fig.16 Comparison of results for relative total
deflection between meshing tooth flanks
reported by different countries (3 stage
gear reducer)
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Fig.17 Effect of F,, on ,IKH/; and Kr, calculated
by ISO formula



goboobooboohba3rg 27

MATRRZRIE, e - TS NIcRE < RBE XIT
TOT, WEIRERGHIIEMMAMIRELBET
LMENRDLLDEZZOND.

5. EbYIc

WEORENFEEMEICBO TRERERL L
R DM R E L, WHEEXEm LV HEET D
EOET VT EERL, ELITHEIZONTO
HAEFEA 2 < T, FEMAMRELZ RS ITKRD
HILEMTEDHHET 0 7T AEBMER L.

1S0 6336 Hy HLof i FH AR A EH O 7= D1 B
E LT, 2k, M, A CHZ SRR 2R
Hoar T MIEAREARMIICEI VR L
7 r T AORERE OWRKRE 21TV, RAFFET
B LI-stE a7 7 AR+ RARETHD =
L&D, 1506336 HFEMIZ DWW T HARD H
ENAZROVRESTZENTEE

ARFZEIE, B A2 RC156 22T T 4
7t HLALE 0D 72 6D O di TR BT RS i I AR 4y
BEo#E - HFEFEHO —BRLE L TTo72b DT

bV, IS0 &kt AF, FEM, RC156 H#HE & B+t
D77 T NEICL LD, REHCE L, FaoR
20N ERT. BBREIICHEEET. K%k
EATHICHTZ0, B S BB SRR
BHERE - #E TRKRICHRT L, ES BILB L LT 5.

S5 XM

(1] /N B TS - /N A - R S N OR B = - il - iy

TR IOHEEDEIC K D MO 582
FHEETFTLVOREL 70 7T A%, B AR

SENEASTAE . 67-659, C(2001), pp. 2329-2336.
(2] B AR 2, R IEREHE R (1979), 6.
[3] JGMA402-02, (1974).

[4] AGMA218.01, (1982).

[5] 1S06336, (1995).

[6] ISO/TC60/SC2/WG6/AH3, Doc N7,
[7] 1S0/TC60/SC2/WG6/AH3, Doc N14,
[8] IS0/TC60/SC2/WG6, Doc N761,

(1999).
(1999).
(1999).

(ZH PRk 18 4F 11 /] 24 H)



U O oo

—2006—

=

29

F

r—=h
-

W :[

SRS IR
plionkegodos
NE I
B B
HH T H
B M H E H
b
T e
285 4

b1

TR AT ATER
S B # B I %2 R

b/

b9

F

ER

bt


Administrator
ノート
各学科名をクリックすると、各学科のトップにジャンプします。


gooboboobooboohba3rg 29

MW IIFH

Measurement of Contact
Electrodeposited Copper Foil (Measurement of
Cyclic Pressure Using Grain Growth and Surface
Roughness of Electrodeposited Copper Foil)
JERAFE—ER, £ ("Nakanihon Automotive
College)

Review of Automotive Engineering JSAE, Vol.26,
No.3, pp.327-333, Jul. 2005.

Pressure by
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Reduction of Gear Noise by Adopting Hybrid Gear
Structure

N BETR, ZNEET, NE B AREAT,
B8, RO, mEEaT, ik (!
BB - B, CHREILR, U HMAR)

International Conference on Manufacturing, Machine
Design and Tribology (EGE-202 on CD-ROM), (4p),
Jun. 2005.

Effects of Carburized Parts on Residual Stresses of
Case-Carburized Thin-Rimmed Spur Gears with
Asymmetric Web Arrangement

B, BEOMORT, NE 7, N HBER,
REED CTRRELR, PRILK, U RER)
International Conference on Manufacturing, Machine
Design and Tribology (EGI-201 on CD-ROM), (4p),
Jun. 2005.

Measurement of OQil Film Thickness by Ultrasound
Method

REEIEMT, K K, mibmk, bR O
KA 8)

International Conference on Manufacturing, Machine
Design and Tribology (GE-201 on CD-ROM), (4p),

Jun. 2005.
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DEE

EUTsEG, BEHC, R /5, m 7w,
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EUTSERR, W OEREYT, R, | B (!
SR B, HE LR
H AR TS im SCE (CHR), 718, 7075,

pp.2392-2398, 200547 /1

Residual Stress and Bending Fatigue Strength of
Case-Carburized Thin-Rimmed Spur Gears with
Symmetric Web Arrangements

EATE, BT, BEFB T KR,
B0, EEEEY CTERER, T RRRER
BULTLE MG, PRk, R
VDI-BERICHTE NR. 1904-2, pp.1203-1218, Sep.
2005.

Surface Durability and Wear Characteristics of
Plasma-carburized Rollers

INRER, FERATRY, PREZT, EiTER, K
BEIEAST, Mg TR, bm ™ R, 7
YRFTw Yy, COkTEE, YEILR)
Proceedings of The 3rd Asian Conference on Heat
Treatment of Materials, pp.177-179, Nov. 2005.

Effects of Heating Time, Electric Power and
Frequency on Bending Fatigue Strength of
Induction Hardened Gears

BT, M, BT Hk T N
B vy, PEKEE CEILK)
Proceedings of The 3rd Asian Conference on Heat
Treatment of Materials, pp.249-251, Nov. 2005.

Simulation of Induction Hardening Process of
Sintered Metal Shafts

EO SR, ISR, B BT, RFEMT, Lk
ARETD AR, TR, BEE T, B
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Proceedings of The 3rd Asian Conference on Heat
Treatment of Materials, pp.362-364, Nov. 2005.
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Study on Ball End Milling of Cylindrical Surface
(Influence of Cutting Direction on Machining
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Proceedings of The Third International Conference on
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Measurement of Binderless CBN Tool Tip
Temperature in End Milling by Infrared Radiation
Pyrometer
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Proceedings of The Third International Conference on

Leading Edge Manufacturing in 21st Century,
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A Fluid-Dynamic Interpretation of the Asymmetric
Motion of Singly Flagellated Bacteria Swimming
Close to a Boundary
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Biophysical Journal, Vol.89, No.6, pp.3771-3779, Dec.

2005.

Feedback Control of an Active Sound Insulation
Unit
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Effect of Several
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Reducing Aerodynamic Noise
PEATIEYR, R, ARG &
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Analysis of Free Flight Model-Airplane with
Sudden Loss of the Vertical Tail by Single Video
Camera Method
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ATAA Paper, No0.2005-4900, pp.1-7, Jun. 2005.

Effects of Leading Edge Separation Vortex of
Flexible Structure Delta Wing on Its Aerodynamic
Characteristics
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Proc. of Int. Conf. on Jets, Wakes and Separated
Flows, ICJWSF-2005, Toba, No.P-023, pp.1-7, Oct.
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A Flow Visualization Study on Lubricating Oil
Movement around Piston Skirt in Reciprocating
Air Compressor

BERFE, MAREEZ, SBEM
Proceedings of the 8th International Symposium on
Fluid Control, Measurement and Visualization
CD-ROM Proceedings Paper 344. Aug. 2005.

On Dynamic Variation of Lubricating Oil Film
Distribution within Piston-Cylinder Clearance in
Four Stroke Internal Combustion Engine
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Proceedings of the 8th International Symposium on
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A Study of Simultaneous Measurement of Vocal
Fold Vibrations and Flow Velocity Variations Just
above Glottis
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Proceedings of the 16th International Symposium on
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Development of Semantic Pattern Dictionary for
Non-linear Structures of Complex and Compound
Sentences
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EE T, LR, d)IER, BPEEL, kKA
W, ARHEEAT

Solid State lonics for Batteries ed. by T. Minami,
Springer-Verlag, pp.133 — 186, 2005

Optically  Active
Synthesis and Application for Novel Molecular
Materials

gem-Difluorocyclopropanes;

OF e

“Fluorine-Containing Synthons,” ACS Symposium
Series #911, Ed, V. A. Soloshonok, Oxford University
Press/ American Chemical Society: Washington DC,
Chapter 25, pp. 430-439 (2005)

A FVBRE-EHEZETAREBLIE-

e, R, REEERS, g (!
FOR T¥ERFEAEMBT, > TERRRAET,
BLATKBEEET)

a2 v 4k, HAE (2005), pp. 32-77.

Possible Origin of Modified EAG-Activity by

Point-fluorination of the Insect Pheromone
Eldanolide

B & —, Michel Renou', {FFE#LsE ('INRA
(France))

Eur. J. Org. Chem. 2005, 2722-2781.
Hafnium Trifluoromethanesulfonate [Hf(OTf),]
Catalyzed Conjugate Addition of Indoles to a,
B-Enones

N &, wmeEr !, Bl (R EER K
)

Synlett. 2005, 2492-2494.

Palladium-Catalyzed Construction of Amino Acid
Derivatives Possessing Vicinal Chiral Quaternary
and Tertiary Carbon Centers at the a and b
Positions

MR Y ) A, RVEiE - (COR R EER R
o

%)

Tetrahedron Lett. 2005, 46, 6663-6666.

LEDOKRIZEBLEIHE?
G R =
b5 & #E, 2005, 53(10), 523 CRIEHE).

MM E FO7 s/ ERIE
Jlm 2
77w T T, 2008, 41, 675-679.

Analysis of D-Glucosamine in Human Serum using
High Performance Liquid Chromatography with
Pulsed Amperometric Detection

EARESE !, EAK T, A RT, FAMZ, H
Boagal OB R v, A GBERERF e R
v H =)
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Chitin Chitosan Res., Vol.11, No.l, pp.14-19, Apr.
2005.

Preparation and Biocompatibility of Novel
UV-Curable Chitosan Derivatives

b, LM BT, KATEET, PEESCET,
M RES, WMAKES, FAMS, EEML, M
SRR CURAREREE, CROKE, D RAE)
Biomacromolecules, Vol.6, No.5, pp.2385-2388, Sep.
2005.

"Synthesis and Conformational Properties of
Resorcin[4]arenes with Unsubstituted Methylene
Bridges"
INPEAR

New Trend in Structural Organic Chemistry, ed. by
Takemura H., Research Signpost. Kerala, India,
pp.145-153, 2005

Sc(0Tf);-catalyzed Cyclocondensation of 2,4-Di-
alkoxybenzyl Alkohols. Formation of Resorcin[n]-
arenes Peralkyl Ethers

A e, msAn, MR B2, JNARFndR, /N
UN?3

Polymer Bull., Vol.53, No.2, pp.97-107, Jan. 2005.

Synthesis of 2-(3-Iminoisoindolin-1-ylidene)car-
boxylate Derivatives by Reactions of Ester Magne-
sium Enolates with Phthalonitrile Derivatives
INRFIRE, RENE N, T w, R &, N
UN"3

Heterocycles, Vol. 65, No. 3, pp.619-623, Mar. 2005.

Synthesis of Benzazetine Derivatives by Intramo-
lecular lTodoamination of o-(Acylamino)styrene
Derivatives

INRFIER, EARTNZE, R &, NEAR

Bull. Chem. Soc. Jpn., Vol.78, No.5, pp.886—889,
May 2005.

Synthesis of Thienobenzofuranquinone Derivatives
by Photoinduced and CAN-Mediated 3+2-type
Cycloaddition Reactions
INRFARE, KR —, #K
UN"3

Heterocycles, Vol. 65, No. 6, pp. 1321-1327, Jun.
2005.

—5, &

&, /N

A Convenient Synthesis of 3-(1-Aminoalkyl)-
quinolin-2(1H)-one Derivatives

NI, HARHEN, AR —&, BEEIEH, MR
Emkd, wI &, AR

Synthesis, No.16, pp.2673-2676, Oct. 2005.

Concise Route to 4,5-Dioxo0-4,5-dihydronaphtho-
[1,2-b]thiophene-2-carboxylates
AINRFRE, AR, BRI, &)
N3

Heterocycles, Vol.65, No.12, pp.2973-2977, Dec.
2005.

&, /N

Synthesis of 11H-Indolo[3,2-c]quinoline Deriva-
tives Carrying a Substituent at the 6-Position
IR, FUORIK—, M —8&, &I &,
UN"3

Bull. Chem. Soc. Jpn., Vol.78, No.12, pp.2171-2174,
Dec. 2005.

BERARHR Y F7—0 OFARKR
WRIERS, )1 CR#EdR v 2 —)
KZLHEFEHR, %6104, pp.65-68, 2005 4 3 A

BR)TSVOBRBEORESH
WhIFCIEBA,  PE ARG 1
KEZLHEFEHR, %102, pp.69-71, 2005 4F 3 H
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EMicAIFERE

Enhancing effect of calcium and vanadium ions on
thermal stability of bromoperoxidase from
Corallina pilulifera

E. Garcia-Rodriguez’, K¥it [, +HEFHE
2}, J. Littlechild®  ("Univ. Exeter)

J. Biol. Inorg. Chem., Vol.10, No. 3, pp. 275-282,
May 2005.

, FR4F

Dibenzothiophene desulfurizing enzymes from
moderately thermophilic bacterium Bacillus
subtilis WU-S2B: Purification, characterization
and overexpression

Kok M, AAFE, mERL, ERE—, R
HERE, REPAERT, MIAPERET  CRAHEK)

J. Biosci. Bioeng., Vol. 100, No. 3, pp. 266-273, Sep.
2005.

Reaction of serine-glyoxylate aminotransferase
with the alternative substrate ketomalonate
indicates rate-limiting protonation of a quinonoid
intermediate
W. E. Karsten*, Kk
("Univ Oklahoma)
Biochemistry, Vol. 44, No. 48, pp. 15930-15936, Nov.
2005.

Ve, Fnig#fEt, P. F. Cook™

AR 23 SRR W) % Bl T /NS TR ek AL L2 B
95 E LR

BE MG, LA LT, FEEIE—, fRAFE, AR
P —ER™ (*lﬂfﬂ¥ (BR) , ™ (H&) 7 RAE)
HA®RML TS5, 8 6 &, 4 5, pp. 245-251,
2005 4 12 H.

Amyloid-like Fibril Formation of Co-chaperonin
GroES: Nucleation and Extension Prefer Different
Degrees of Molecular Compactness

FoERE, JURFFRE, WmANZL, W H S

J. Mol. Biol. Vol. 351, No. 5, pp. 1057-1069, 2005.

Hsp60 is Required for Blastema Formation and
Maintenance during Regeneration

W87 {1 5]*, Whitehead, G.G.*, Lien, C-L.*, 0] %5,
AT EERE, Keating, M.T.* (*Harvard University)
Proc. Natl. Acad. Sci. US4, Vol. 102, No. 41, pp.

0 2006

14599-14604, 2005.

Evidence for Proteasomal Degradation of Kvl.5
Channel Protein

s, AR, BT, e RS
AOET, JHINET, HHEEEE, 2)IRTT, FE
KA, %’E{EZ%:*, BHMEE, WHBE, ZEA
", ARG T, dLRBET, AR BT (FSERK

FESEES)
Biochem. Biophys. Res. Commun. Vol. 337, No. 1, pp.
343-348, 2005.

Amyloid Fibril Formation of o-Synuclein is
Accelerated by Preformed Amyloid Seeds of Other

Proteins: Implications for the Mechanism of
Transmissible Conformational Diseases
IR, HFKT, AR, Hwmmaz, H

J. Biol. Chem. Vol. 280, No. 46, pp. 38609-38616,
2005.

Roles of Hinges Between GroEL Domains in the
Chaperonin Function

CINE5

Proceedings of International Symposium on Life of
Proteins —Maturation, Translocation, and Quality
Control in the Cell— Abstracts p.18, 2005.
characterization of

Molecular cloning and

thermophilic aspartase from Thermotoga maritima
ITHEEE, PaHE—, SURB, ARECHIL, 8 b6
I

Proceedings of The International Chemical Congress
of Pacific Basin Societies, Pacifichem 2005, CD

Abstracts No. 154, 2005.

Na*F ¥ U RILVEMEE)SHhA=FOAF VT

YURIENMEROSFHE: U Fhavénkk
L3

SRR, MR, N —RE, ZE—, H
NHET, ZERMT, WIR B, WHEE, LA
25, BT, 1&&7&%&1:*, INEE—HRT (x5 HR
RFEASER)

DFEX, 2 25%, 6%, pp.502-516,2005 4= 11 H

Electroreductive Acylation of Aromatic Ketones
with Acylimidazoles

RUHIE RS, FEARE, HhRR
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J. Org. Chem., Vol. 70, No. 23, pp. 9407-9410, Nov.
2005.

Carbon-TiO, Hybrid Spherical Microbeads with
Photocatalytic Activity Prepared
Cellulose-Inorganic Hybrid-sphering Technique
KRR, ABEET, AMREET, MIREE,
ERERR, R (T REAR R T v 2 —,
CREAKRF)

Transactions of the Materials Research Society of
Japan, Vol. 30, No. 4, pp. 1135-1138, 2005.

using

Formation of Microtubular Suprastructures
through Nanofabrication with Mono Alkyl
L-Glutarimide Derivative

AR, BT, HERET, EEsET,

PR, frEERET CTRRARKRE, AR

e-Polymers, on Polymers for Advanced Technologies,
pp. 1-3, 2005.

Preparation of Spherical Nano Particles Using
Novel Oligosaccharide Pendant Polymers and their
Characterization

Ve ME™, KRG 7, BOEECE, @, O
R (AR, T REARR TR ¥

—)

Transaction of the Material Research Society of Japan,

Vol. 30, pp. 1139-1142, 2005.

A new method for evaluation of mobility of
Silica-grafted Alkyl chains by suspension-state
"H-NMR

H. R. Ansarian*, M. Derakhshan* M. M. Rahman*,
HOFEE, AR, ORI CRRARKR)

Candian Journal of Chemistry, Vol. 83, pp. 1792-1798,

2005.

Poly(4-vinylpyridine) as a novel
end-capping reagent for silica and its specific
selectivity for PAHs and dinitropyrenes in a
reversed phase

PR, fEIRET, AR, REEEE,

W. Dong"', M. Derakhshan'', #EJ-82, wEkak’,
KRG (CTREARE, PREAR T EINE S #
—)

Analytica Chimica Acta, Vol. 548, pp. 51-57, 2005.

organic

Evaluation of microstructural features of a new

polymeric organic stationary phase grafted on
silica surface: A paradigm of characterization of
HPLC-stationary phases by a combination of
suspension-state "H-NMR and solid-state
“C-CP/MAS-NMR

H. R. Ansarian*, M. Derakhshan* M. M. Rahman*,
BOREUE, @i, R CRRARRT)
Analytica Chimica Acta, Vol. 547, pp. 179-187, 2005.
Dioctadecyl L-glutamide-derived lipid-grafted
silica as a novel organic stationary phase for
RP-HPLC

E 3, M. M. Rahman’, H. R. Ansarian, M.
Derakhshan’, #HEE, PR CREAKS)
Journal of Chromatography A, Vol. 1074, pp. 223-228,

2005.

Self-assembled organic phase for RP-HPLC

R R, EERRR, EORECE, )T, K
B CURRAR R, P RUEBKRE, CREARRTHEH
fhit v 2 —)

Enclyclopedia of Chromatography, pp.
2005.

1528-1535,

Characterization of cellulose microbeads prepared
by a viscose phase separation method and their
chemical modification using acid anhydride

KRR PR, A0, RS, B

HWE, R, PREET O REARR T
e s—, PRAKRT)

Journal of Applied Polymer Science, Vol. 97, pp.
149-157, 2005.

Cellulose/TiO2 hybrid spherical microbeads

prepared by a viscose phase separation method:
Control of the distribution of TiO2 particles in a
sphering system

ARRIR =, ARZERT, MIEUE, Ak,

R CTRRARRT RN 42—, 7 i‘?ZIKj(
%)

Polymer Journal, Vol. 37, No. 3, pp. 186-191, 2005.

Molecular-length and chiral discriminations by
beta-structural poly(L-alanine) on silica
FHHET, BOHECZ, dEER, kP, g
JRHERE (1 RRAR KR, P REAR IR TR & 5? —)
Journal of Chromatography A, Vol. 1073, pp. 169-174,
2005.
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Ethanol production from cellobiose by Zymobacter
palmae  carrying the
p-glucosidase gene
P ] IAREE T FERER. AR
J. Biotech., Vol. 118, pp. 35-43 2005.

Ruminocuccus albus

Ethanol production from cellulosic materials by
genetically engineered Zymomonas mobilis

RO E], TR, MAE

Biotechnology Letters, Vol. 27, pp. 259-263, 2005.

Purification and characterization of Extracellular
1,2-a-L-fucosidase from Bacillus cereus

ZAHER . MAREE, B

J. Biosic. Bioeng., Vol. 99, No. 6, pp. 629-635, 2005.

Cyanide fishing and cyanide detection on coral reef
fish using chemical tests and biosensors

K.K. W. Mak®, %E3fi#% 5], R. Renneberg” (*The Hong
Kong Univ. of Science and Technology)

Biosensors and Bioelectronics, Vol. 20, pp. 2581-2593,
2005.

Application of cyanide hydrolase from Klebsiella sp.
In a biosensor system for the detection of low-level
cyanide
K.K.W.Mak", A.W.C.Law", ff FH {24, ZE#fises], R.
Renneberg” (*The Hong Kong Univ. of Science and
Technology)

Appl. Microbiol. Biotechnol., Vol. 67, pp. 631-636,
2005.

Novel optical biotest for determination of cyanide
traces in marine fish using microbial cyanide
hydratase and formate dehydrogenase
K.K.W.Mak", ZjfiJ%5], R.Renneberg’ (*The Hong
Kong Univ. of Science and Technology)

Biosensors and Bioelectronics, Vol. 149, 131-135,
2005.

FRIA/ —ILREBHEYAENII—DEE
FHET

IONAFIRILF—DHAFHR. EEFTE-TBE
EE1E, pp .53-59, 2005

Retention of cyclodextrin shiitake
(Lentinus edodes) flavors with spray drying

complex

EORSEST, wHIES, HHE o R FFEER. R
JFUEHT™, P. Linko™ ("' KJIEAL THEER, =~
> & LHRE)

Drying Technology, Vol. 23, pp. 1217-1227, 2005.

Stability of alcohol dehydrogenase (ADH) during

spray drying and storage

EIBESC RIGHE ST, S R P Linko™
ROV NN

Drying Technology, Vol. 23, pp. 1205-1215, 2005.

Influence of emulsion and powder size on the
stability of encapsulated d-limonene by spray
drying

A. Soottitantawat, F. Bigeard"', & #3530 i H &,
KIFIEB™, P. Linko™ ("ENSBANA, “ KJIIF
L THERY, P~y v TRKS)

Inn. Food Sci. and Emerg. Technol., Vol. 6, pp.
107-114, 2005.

Microencapsulation of /-menthol by spray drying
and its release characteristics

A. Soottitantawat, = [UFFE, HH2E30, &vE &K,
RINEIEB™, P. Linko™ ("' KJIFEAL T A%,
~IVT R TRRY)

Inn. Food Sci. and Emerg. Technol.,, Vol.6, pp.
107-114, 2005.

with

Interaction of modified

cytochrime P-450

B FeT, EoRses, bl B C=3kER)
Biosci. Biotechnol. Biochem., Vol. 69, No. 1, pp.
246-248, 2005.

cyclodextrins

Flavor release behavior of
cyclodextrin-encapsulated flavor in slurry solution
under boiling condition

EIFHEIC, T-L.Neoh, A fiffn, HH K
Proceedings of the 3rd Asian Cyclodextrin
Conference (ACC2005) Nankai University, Tianjin,
China May 8-12, 2005.
Encapsulation and release characteristics of
inclusion complex of carbon dioxide (CO2) and
alpha-cyclodextrin (a-CD)

dH . T-L.Neoh, K fiffn, #FH-HEL
Proceedings of the 3rd Asian Cyclodextrin
Conference (ACC2005) Nankai University, Tianjin,
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China May 8-12, 2005.

NS & R SRR T D T HBZ (. (morphology)

mHE . HHIEL. A, Soottitantawat, KB
H

FRIANTL V=% Y S Vol 50, pp. 107-114,
2005.

BERBMENE (PUFA) BXOZDOLA LD
b

HHE L, FE R,
KEEROSEANFHFIRE, =X T A4 R
pp. 448-453, 2005.

47



48 ogooao

T ARITZEH

Bhy—-JLTHEEBSH
%
wmE Y, B, EEEIL L PERIRD,
W #E  , qz@;f@“ ("! BAVEZE kMR, (M) Hk
BT ZE T, COW) e —, ¢
EP &T’ﬁ:/ﬁﬂ/&/b(ﬁi) P B ARYEEEBE %
e ES)
@ﬁ%%
2005. 7.

- FRBEOMERICER

i SCHE, Vol.21, R4, pp. 1101-1106.

BR7r—TJLTREBSNE-ZHRBORRIEER

%

mm o, Em O, EWE &L R
AT EY, EREMT ORIz, om)
PRI T R E AN AR ZE A, (M) WEEEE L & —,
HEREM o L M, ) B AR
B S)

WV BR 8 30 SCEE, Vol .21, R4, pp. 1095-1100.
2005. 7.

Examination of Ship Suffering at the Hatsukaichi
Area Lumber Wharf

O, kA ST, BARE R T,
R = e AR IR R A SR T

Proc. of the 2nd International Coastal Synposium,
A3-3 pp. 1-22

Rocking dynamics of unanchored model
flat-bottom cylindrical shell tanks subjected to
harmonic excitation

ZAARpilikRe

Journal of Pressure Vessel Technologies, ASME, Vol.
127, Issue 4, pp. 373-386, 2005.

Governing of motion of walking
behavior of unanchored flat-bottom cylindrical

equations

shell model tanks

BH, AR

PVP, Seismic Engineering,
PVP2005-71288, 2005.

ASME, Paper No.

Effects of Current Induced Static Response on
Total Response of Offshore Structures Subjected to
Wave and Current

AR, R CERERF)

0 2006
The 15th International Offshore and Polar
Engineering Conference, Volume I, pp. 283-288,
2005.

Seismic Engineering-2005; Seismic Response of

Structures
C. S. Tsai =~ (including & 0 I ft) (" Feng Chia
University)

ASME, PVP Division, 2005.

Fluid-Structure
Involving Thermal-Hydraulics,

Interaction-2005; Problems
Liquid Sloshing
and Extreme Loads on Structures

F. Moody "' (including D. Brochard™, % 1 4% and
D.C. Ma”) (" (Retired),
“?Commissariat a 3 Argonne

General Electronic
I'Energie Atomique,
National Laboratory)

ASME, PVP Division, 2005.

Field Investigation on Turbidity
Dredging using the Watertight Bucket
WEEE", EWEES, REREY, B8 5,
HURTESE CHUM AR T 20)

Proc. of The 15" International Offshore and Polar
Engineering Conference, pp.650-655, June, 2005.

caused by

HEKBRADHELZEZE L -—RTEFKMUREBET
DYRES D #& &+

KB, ENOT - MAEERT
C"EREM X o M, P E R
] Hh 7 5 =)

KT %0, Vol49, pp.1129-1134, 2005 4F 2
H

ESRBFERRIMKICEKDIALEKMDKEREM
RICEATHHR
KO, ENORT
)

K TS0, Vol.49, pp.1135-1140, 2005 4£ 2
H

C'EREFa L2 R

HHREEGICBITARELTREBOBAMEIRE
RICET HAHEHE
WNBER, B EER, #s h PRER CH
FiEANE - & 0 BURREFEE % —)

KT 25 CH, Vol.49, pp.775-780, 2005 4F 2 H
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Dynamic theory of rigid-plasticity

¥ BA¥, BinXuan Luong™', [#F "2, (FiE B
RPN BBRR R LSRR, 7 =
—Vx v, DEERA R

Soil Dynamics and Earthquake, Elsevier, Amsterdam,
pp-635-647, 2005.

Temperature and Time Effects on the Secondary
Compression of a Highly Plastic Clay: Bentonite
HKERE, BEEE (RF 2 5 EBIW)

Proc. 15th Int. Offshore and Polar Eng. Conf., Int. Soc.
of Offshore and Polar Engineers, Vol.1, pp.498-502,
June, 2005.

—REEBREBRICE T HFRFAFEDOER
THEKER, AMRET CERRM)

M & R, MO T E SCE R U S,
23 %%, 1%, pp.65-71, 2005 4 12 A

RIWREE—FDHEEHRFHET—.
HEHTOITEMNEE

TEKIES, BUHEEET CHRAERF KT

+ & JRHE, MR TR, 55 5358, 125, pp.107-114,
2005 4 12 A

4. KILRE

avy)— BT ERNE

SHEXY BEL-? HEE—, 10 2
BAKZZEHE, "LERKFELEHE)

BT ER, 2005 %2 8

FLAYEBMRIGERAZEHERAECEAET S
REDE M

HEE—, B@E R

HARBRE T a7 U — MEREF B IEZE B2 W
HmE S AARa 7 Y — NTHEWHE, pp.124-136,

2005 4 6 A

725347y aDEENENFOFMEICRIFT
e

=B N, HEE—, BE O, MLE—
a7 U — hLFERCHE, Vol27, No.l,
pp.175-180, 2005 4E

EMEMBZTICE T 5EHEE

HEF A

WERK 17 AR E T - T BRI IR AR T 2 T i e SRR,
pp.28-29, 2005 4

NaOH jZ&ICBEE L2 1J— bD ASR [EIRIC
EXPREFEHEORE
BHE R, HFEE—, HE
HarHrs b

a7 Y — MEEYORIE, Wik, 7Ty L—
REwSCHGE4E, 85 5 &, pp.159-166, 2005 4E 10 H

o, WEMHTET

2000 FERMEFAHMBIZLIZTRAI77IL FEEE
BOHEE L FDRE
FERT K O HERST CBINIPPO = — R L — 3 3 o)
Mk T2 o [B S8R, T & & 5% ) ,Vol.23,No.1,
pp.59-64, 2005 4.

ENEERT—4S4R—ADEBR-BREODBEMEES
HExnHEHRMA-

AT, L, ARTE T CTRME R =
P b, HRRA R L2 R

e T2 rh [ SCES, Tk & JE5% | ,Vol.23,No.1,
pp.91-94, 2005 4.

KEIZET2ZEEREOERD=H DHRIFRE
b AR, EEAT ML AR T FAREREL B
B CHIS A HE)

MR T 22 2 B TS S, #lE O BR BT - GHAEL AR 12 B
LY UIRT T LR, pp.1-6, 2005 4F.

BREERET—4R—RADER
FRFS

Mg Ty, & & JRH,

Vol.53,No.6, pp.22-24, 2005 4 6 A .

Rockfall path analysis using a three-dimensional
numerical method

AT B, 4 B, AlZERs, soa=" Oy v
A U a L k)

Proceedings of International conference on landslide
risk management, Vancouver, CD-ROM, 2005.6
R KERETOAM b RILOEB MR IZEE
ERY

wmE B W B, TEA R, R SRR,
TARTRE 34 BEBRNFICEHT LRV T A
Bl A SCHE, pp.357-362, 2005 451 A

Rockfall path analysis using a three-dimensional
numerical method
PART o, @ EHR, AR, BOET

Proceedings of International conference on landslide
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risk management, Vancouver, CD-ROM, 2005.6
EHKERETOAR Lo RILOEBE S ZFTIZE
ERGL: B

wmHE &, &I B, BRSO R, ORI SEER,
TARFERE 34 FHEBIFICET L URY T A
TR SCEE, pp.357-362, 2005451 A

1943 EEMEOHESIRRE B ESDFEDRE
%

Fowmh, EHEZR, mEHEBY CARKE)

B/ I2 EEBAMEIL®Y VR T Y LG E,
CD-ROM, No.58, 2006 4E 11 A

ENRUMBT—20OHENEBICL5HhBEEH
EFE0HEAED®E

WA, B 127, wowEt ClesER e
WeakZERT, " HAR T2 R)

B 12 M AARMETEY VR T Y LG UE,
CD-ROM, No.42, 2006 4 11 A

EREENIFHOERMEMIOHE IS HEE
&

BSLIEFR", JARMEAER?, WK™, B O,
FEHEBY kT ¥k, PHRRTERT)
HOI2BBAMEBEIZRY VR Y Y A XE,
CD-ROM, No.46, 2006 4 11 A

BHEBOLIZFLURARSL DO HNV ARS |
ILDREEIZTDOINT

I R, MAREY, FoEth, DR,
AT HESS CMEIETERE, PRI, DR
H K 5)

%12 B HAHE T AR YU LG UEE,
CD-ROM, No.59, 2006 4 11 H

1943 ERMMBICH T EMHEE LB REH
0]

BoeEh, EEER, mEEY CARREH

R R R F 78T, Seq. NO.19 , HiUEERS K
P, EEESEE (2), pp.1-7, 2006 4 11 A

A Comprehensive and Effective
Information System: Contributions to Earthquake
Hazard Mitigation for Local Government

WD ET, BAS, FoEt, FEERE, James
J. Mori ("5UHS K 52 B4 SR SE 7T

Annuals of Disas. Prev. Res. Inst., Kyoto Univ.,

Earthquake

Vol.49C, pp.55-59 Apr. 2006.

Hydrothermal System beneath Mt. Fuji volcano
inferred from Magnetotellurics
Self-potential

FEBILGD, &EMAE, RKEDTEA, LEH—, 5
AR S, JNIFERE, S.B.Tank, fHHE £&, P H{#
t, HNBEL, HARE, bW Bk /T f,
WG —EBR, A.W.Hurst

EARTH AND PLANETARY SCIENCE LETTERS
235 (1-2): 343-355 JUN 30 2005

and Electric

Resistivity imaging across the source region of the
2004 Mid-Niigata Prefecture earthquake (M6.8),
central Japan

bW Bk, NIEERE, AEEEST, b %, KR
BN, A &, e, BE e, e 5,
e — BB, B QR REGEME, HTE—, 25
WE], Eami, WERIES, YT, FEEA
EARTH PLANETS AND SPACE 57 (5): 441-446
2005

BERBHEMRATLOMEILICET 52HE
JRRET, K BT, s, A R,
BT TR (CTE @A, THAI A=Y
Wi 7 T SCEE, 56 52 &, pp.1231-1235, 2005 4
10 A

REBOTYEVIFEICEAT TR

miAs B, RFEREE C'EARI A=)
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Shear Box Tests with Measurement of Suction on Undisturbed Samples of Daisen Kurayoshi
Pumice

Masayoshi SHIMIZU, Daisuke YAMAMOTO"
Department of Civil Engineering, Faculty of Engineering
Tottori University, Tottori, 680-8552 Japan
E-mail: mshimizu@cv.tottori-u.ac.jp
" Wesco Co. Ltd., Shimane Branch Office, Matsue, 630-0047 Japan

Abstract: Shear strength characteristics of a volcanic cohesive soil, Daisen Kurayoshi Pumice (DKP), which is a
representative problematic soil in Japan, are complicated because of its partial saturation and inhomogeneous nature. A
direct shear box testing machine was newly developed to measure the suction in both stages of consolidation and
shearing. Direct shear tests were carried out under a normal stress lower than the consolidation yield stress pc. The
results showed that: (1) shear strengths were different between specimens although they were tested under a particular
normal stress; (2) however, the difference was rationally explained by using the variables of the suction and the normal
stress measured below the base of the shear box that is fixed in the vertical direction; and (3) the relationship between

the shear strength and the suction was non-linear.

Key Words: Suction, Direct shear box tests, Unsaturated soil, Volcanic cohesive soil
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On evaporation and condensation flows of a vapor between the cylindrical
condensed phases with finite thermal conductivity
— Coupling effects of the finite thermal conductivity and the latent heat —

Yoshimoto ONISHI and Takahiro FUJI

Department of Applied Mathematics and Physics, Faculty of Engineering,
Tottori University, Tottori 680-8552, Japan
E-mail: onishi@damp.tottori-u.ac.jp

Abstract: Motions of a vapor between the coaxial cylindrical condensed phases have been studied based
on the fluid dynamic formulation. Owing to the fact that the thermal conductivity of the condensed phases
is finite compared to that of their vapor, the cylindrical condensed phases have temperarture fields as their
internal structures. The existence of the internal structures has already been found to change drastically the
roles of the latent heat parameter, leading to the existence of the maximum values of the mass and energy
flows. The present study is concerned with these maxima of the mass and energy flows as the coupling effects
of the finite thermal conductivity ratio of the cylindrical condensed phases and of the latent heat parameter.

Key Words: Fluid Dynamic Formulation, Phase changes, Cylindrical condensed phases with finite thermal
conductivity, Condensed phase with temperature field as its internal structure.

1. lFC®IC

B (. [EAH) o b o BMERRUE. @ 08
&y KA ZCHRTMLAERE W, 2hE, &
W) TR K L LT, b E T2 < o7&FE - EHER
REDS, FEERRAT. BUES I 2L —Y 3 v MDY, R
ranTETBY, B S CIEEMICE L O
R, BERMEONTHL, & 2AD Bl -7,
B O b DA RBVREMENZEE - BHEREIC k- T
e S NADMNIGBIC K E B e RIET 2 208, &R
SARERR N ICHE Iy Iab—v g VT2 1ICh
W, BURIZRIETC. BESMICS N, LISk, thhicE
T LKL DM, KGRI HFERR D 270 & Tk
HEAERCA] ICHE SN TR SR TETHD, THk
TIFERERAL ) 1 KRG A FERCR & Sl 2k 115
L L TCOXEHERRTH S, Bt omrEt
RN D Z ITH L THRMDERR K> &) Z &1,
BHEFINIC T ONEREE & L CoREEIIER S5
MEMNEND 2 THD, EEEHEARMMEN DR/
LEEBE, I BEEB IO RV X —REICEK
% B BEBEIETHEND 2 THA D, B
FH O BN & SRR K & B U /2358, 2856 - 66l
BB LT RN X —REITBEHANS X — 2 — Lk
A CENT A, CoZ L EEIEDEL L. B

M kA FREMmE M DR L 5 T BEUSS X — & —
DRI=THEDENINCRE LS B 5TL 52 20y
Wb, ZOZLIFTHEMIERICEETH S, DFED,
B T3V X~k s AT DSBSk & LT
ED & D IERE L OBEIEYTH A v 2k
A TIN5,

RE - BHFEEB IO T R —RE L ERNT A —
52— & ORBRE L OHREORAESICOWT, 4o
MZRE TR ) OWFENERIC SN TE TS, 22
Tl ARREMEEN 2 b DREEIED MR L b D851,
ME LTRSS XA —F — L DR D kD g%
Z5H500, L TCERL, £ Knudsen #d 5 vt
Reynolds BDOFEINE D J 95 WL TIREICH NS D
MEFART Rz, Y B 7R R M AR
RIDOZRFE - BHERIETH 5, IFEHERRIT, MR
Mo, GARBERA[ THLINETTHLN, 22T
[ S P TGP RS a o 3: OF N VRS AR =i O PR
NTOXEGR. 2F 0. FENZFHER 4] 269,

C OFEDORIEICBWTE L 2 k0 WEE L. BEFEH
DFRAREIL. RAOZERC (BRI ORI, SRS
CLTTFOIRET LI LIITERNE NI ZLIhH D,
T D=, REND FER EE 2 B 4 G 4 T3 A3
DY) FERBRL, YIal—YaryAFX—AlC



68 gooooo oo
gboooooo

HAAL RN D D, 2 DOFHTRITEICBFE A TH D
N, INEHAAATY, CORBORETIEELES
AR ST 2 0B e T 5, 2 oRWE. &4k
SRR ARICHE DS BT B O U — B & AR
b, ZOLDREBNS Y, ML E D TN
B2\ ORI L <)V THRD TR A 2R e L
TOFMES R ES b oA AEIER#STE L.

2. RIEDENL

[E M SRR oSk omRIE L E 2 5. N
ESFAIENIMEE L TENEFN Ry, RiZbH, 20
EXT Dy (Ro < R = R0+D1) L. ’5’*1&']@%%*5533
WTCENIME Ray Rs. JES Dy (Ry < Ry = Ro+Ds)
ThbEeT L, 22 TEZDEMmHOBRERITTAH
DFRITEHAR T D KEWERTH D, L7zh->
T, BN Z O NERRE & L CORMICIREES DY
EREhd, ZoRlE U, BE T, TrekhibF
BrRREICH D L L., ZDL XOKMHOBELIE %%
NZhpo. Py & 9%, &DHEHE (t=0)1C, AR
FOMWG (r = Ro) B & OIMUEEMI 0N (r = Rs)
TOREE Ty o, 2hzh, TV BroT® Av
LS D, DFD, EiEH D WOIEEIB I B s
®5 LT, —ERRERE%, BN EEL o
BRI J 5 T BB (r = Ry & 7 = Ro) Ol
BB L, TS Lk - T, FETERED D OITEHR
EREME U, 4 OB % 1 - 7o IEEE RN ATERK
INb, MAVGISHT 2 XEHEARE L ToRER
SMERAA] LROMBKE bo, Tabb, ZhZh
DEHFEAEN OWEESS T (o =1, 2) IS L TE —
TELIEERL ke & DB B SRR, D F D

927 (a)
83:?

T (@)
ot

—0 (8 o BEHEPET) (1)

— Ke

Z. T LT, SHOBNGICH L T, 8% oEMEE
Navier-Stokes H 2T

o P 9 puj
g P tom| et Poi; — 7 =0
ple + zu?) L7 puy(h + $u?) —wimi; + g5
(2)
P=pRT (3)
Ou; ~ Ouy 2 Oy
i = M| 5— — o 5 0ij 4
Tij M(@xj + 8:51) 3“8%1 J ( )
oT
= —A
q oz, (5)
Y
h:’YGZCpT:mRT (6)
I T A T Cp
— = T = = — 7
o To Ao Ty 7 Cy ( )
THhH, 22T, t ITHR. x; VI ZC R A, P =N

OB, u FERERZ MV, P TS T IHEE
e BLU h ZThENEMEESHTZD ONET )L

gboboboooooog
gbobobooooog

gboboboobooobooon
god

T HVE— 7 RIS T Vv, g 1
BN MVCH D, 6i; 13 Kronecker @ delta %
KT, p & N ITRMEREE L OBYRELRET, R
E T CHBIT 2 (pow Xo VHERE Ty ToRMERE L
BMRELRED). RIGEMEEYD oKEER. + 1E
FEERL (2 2 Cld. v =5/3) C. ¢y & ¢ TTNT
NEARDERILE L EEHATH 5,

WIS T, C ORIEICH LT

T =Ty (3 o BHEHNEIE 2 F7C) )
ui:0, P:PQ, T:To (’;?R*HEPT)

RN ERALIC B RS E. SR
(r=Ry BLO r=Ry) BT

uiti =0
_ pl .
P— Py . Ui Ny
P @RI
T— T‘S[?) o U Ny
T(O‘) 4 QRT(Q) 1/2
% (2RTy,") (9)
[(c)
ENCAGN
T
1 2
= q;n; + (hL + §u )pumi — WUiTijN;
C) = —2.132039, dy = —0.446749

THEALNS, 22T, n; [ FEEMEMAR T EToskm
SHAERARZ ML, ¢ IRE RSB 2 =20 H
RIBERA 27 NV, TS V355 o Wk o LR C.
P HEEE T oY RS E N TH D, 2
ZCoREICBO T, T, LEassT P b,
REET, BRIOBMEL o> T5 S 2ICHERT 5.
(9) N £ 3 BRI, SRS FREARICED L
T BT AR D — ) 7 3B B L 63 5 BEFERRIE i fi#
(5] 26BN ERNGSECH L, £/ (9) Ko
BB OBRRIIFRE T O T 3L X —FasiEst £
HIANT, A\ FEHEHOBMRE(RTH 5, fiafizk
[T P‘S[(,") £, K@ Clapeyron-Clausius O =

P T,
JI;V =exp | —T %—1
0 TW

TEEE TN eV Tns, ERICBY 2 by 13
HATEEY 2D OFT, TR T & &N
TRA=H— LIPS LICT 5, & 61T, B S
(7" =Ry — Dy BLO T=R2+D2) OBV IR
e LT

T(l) = Tc(l) at r= R1 — D1 ( )
- 11
T(Q) = TC(Q) at r= Ry + D>

hr,
I'=—2" (10
. T=2E o

22T T3, 5 o BB o
FORETH D,

FUSEET 2 1H{R S



goboobooboohba3rg 69

3. ERTHFMNSIA—H—
éf\%ﬁﬁﬁbf\ﬁé®1h~thbfwwﬁ
Mt AR OMERAE Ry 2. MEOAT — )L & L TH]
@%%T@ﬁ%@akﬁo—wRRPD\%LT%%
2= L Tr=L/2RT)/?* 2%, 2hbD
A = )THNA C, FIHIRRE C ORI 22 R & 5
R, TEOHFESCRE L O, RS R
Koot ThuE, ROIRD I

T, T. D Dy B b

Ty T’ L’ L’ L’ ~ RT,

)\0 0 y oL 9
¢ Re C

-, —, ReEpO—O, pr = 2k

Ao Ko Ho Ao

IR MERITC/NT A —F —TCRMEST 6N, 22T,

Ao/ Ao VEEFAE O BB, Ko/ ko TIREILEGR
L. Re 1% Reynolds #1. Pr 1% Prandtl (. Ro/L
1% 2 D oOgHEH R o FEFEL. Dy/L. Dy/LIF
TNTNORSEHE SO TH L, T LT po. Ao
Ry = AO/(POCp) li‘ %ﬁ/b%i/b‘ *ﬂﬁﬁ%%f@ﬁﬁgd)
FEMEGREL MBS L R EIRRUR CH 5,
7z, KGR ARERRICED R [6] L ot D /=9
2. Kn=ly/L TEHKSNS Knudsen £ Kn #EA
9% &, Knudsen & Reynolds $ Re & ORI

1/2
8"/ 1 lo
= () — Kn=2
he (w) Kn’ "=

LMD L, 22T,
P E HATEE T
hs,

4. FERELEE

AFX— L& LT MBI 2 MacCormack 5% U,
B DR THF N T X — 2 —DZ DY v MK L
T Ialb—yar&iTo7, £, #EEOHDHORE
fle LT, B BE. ED L OHEE OREREY
A Fig. 1 £ 41TR7Y, Aig D 2 DD, Figs. 1
&2 IFEBENT A= =T = 11.0 DEEDFE L
WG OFEREDONAI T, 72858 - BEmEEO 055
é\%%®20\E$324\MF:30T\%ﬁ'
BHEARENXOOBO DG ETHLH, WOhOGE
t/70 = 1000 LA -FF @ T 5 & RO TR

lo FHIEPRECO ¥
lo = (uo/Po)(SRTo/W)l/Q /C'JA‘EQ%Lk

FHEWIC ﬁa%@&&ﬁ&uaé(wW_lmoa
Um_3m01®\ﬁ®%i%a%%ra) r=3.0
DEEIE, & - BHFERIE T = 11.0 O5EICHA

T&F%ﬁ< %@t@ﬁ%@ﬁﬁ@:Rﬁﬁ%T\
T S EU I AU 2L T B SIS N G, DD,
0 < 2/L < 0.9 FLE O#IPH O EEL ClIHRIEN BT,
FEE AL 5 CHEECEAH T B 2 kit kb, 2
No0r 7710k -7, EHEHANERS L OEMth o
EEDAR OHERBIHEIR T & 2 LA, EEimtEsm -
TOWRED [0 OFHEYD. 2 NAZEIE TR RE
BOEULLRRETHLN, BTELH, ZofHE
DEFIRFRI I L BERMEAT & KPE. B (7] 1k -
IThhTHbDT, o &L 7 EH i E s

5.0F ' =
P 3000

P0
4.0t

100

3.0; 50

2.0;
10

N

1.0' 1 ]
1.0 1.5 r/L 2.0

4.0t 3000
Yo,

Po
3.0y T———— 100 ]

2.0

1.0t 2 =
1.0 1.5

r/L 2.0

Fig. 1: The transient distributions of the pressure
and density of a vapor between the coaxial cylindrical
condensed phases with finite thermal conductivity
ratio of Ao/Xo = 30.0. T\V/Ty = 1.5, T? T, =
1.0, D1/L = Dy/L = 0.1, Ry/R; = 2.0, ' = 11.0,
ke/ko = 0.32, Re = 412.03 (Kn = 0.005), Pr = 1.0.
The numbers in the figures indicate the time ¢/7y.
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Fig. 2: The transient distributions of the temper-
ature and velocity of a vapor between the coaxial
cylindrical condensed phases with finite thermal con-
ductivity ratio of A./Ag = 30.0. The caption of this
figure is the same as in Fig. 1.
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Fig. 3: The transient distributions of the pressure
and density of a vapor between the coaxial cylindrical
condensed phases with finite thermal conductivity
ratio of Ao/Xo = 30.0. T\V/Ty = 1.5, T )T, =
1.0, D1/L = Dy/L = 0.1, R2/R; = 2.0, I = 3.0,
ke/ko = 0.32, Re = 412.03 (Kn = 0.005), Pr = 1.0.
The numbers in the figures indicate the time ¢/7.
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Fig. 4: The transient distributions of the temper-
ature and velocity of a vapor between the coaxial
cylindrical condensed phases with finite thermal con-
ductivity ratio of A./Ag = 30.0. The caption of this
figure is the same as in Fig. 3.
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Fig. 5: The steady temperature distributions T'/Tp
of a vapor between the coaxial cylindrical con-
densed phases with finite thermal conductivity ra-
tio of Ae/Ao = 30.0. TSV/Ty = 1.5, T2 /Ty = 1.0,
Dl/L = DQ/L = 01, Rg/Rl = 20, HC/HO = 032,
Pr = 1.0. FDF: the present results based on the
Fluid dynamic formulation [4]. W. nonlinear: the
theoretical results of Onishi & Fuji [7] based on the
general asymptotic theory by Onishi & Sone [5].
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Fig. 6: The steady mass and energy flows of a
vapor between the coaxial cylindrical condensed
phases with finite thermal conductivity ratio of
Ae/ho = 300. TH/Ty=15 TP/T=1.0,
Dl/L = DQ/L = 0.].7 Rz/Rl = 2.0, KJC/F{/Q = 032,
Pr = 1.0. FDF: the present results based on the
Fluid dynamic formulation [4]. W. nonlinear: the
theoretical results of Onishi & Fuji [7] based on the
general asymptotic theory by Onishi & Sone [5].
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Fig. 8: The transient distributions of the pressure
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On simulations of strong evaporation flows of a vapor from its plane
condensed phase with finite thermal conductivity
— Method of application of the Fluid Dynamic Formulation
as the governing system —

Yoshimoto ONISHI and Kenji KISHIMOTO

Department of Applied Mathematics and Physics, Faculty of Engineering,
Tottori University, Tottori 680-8552, Japan
E-mail: onishi@damp.tottori-u.ac.jp

Abstract: Flow problems associated with phase change processes even if they are within the range of the
continuum limit have to be dealt with based on the kinetic equations because the nonequilibrium nature of the
Knudsen layer, which is always existent in the close vicinity of the interface, is the cause for the phase-change
processes to occur at the interface. Recently, a new governing system of equations has been proposed by Onishi
et. al. to deal with at the ordinary fluid dynamic level various flow problems, transient to steady, due to phase
change processes. This new system, called the Fluid Dynamic Formulation, can be used as the substitute of
the kinetic equations for the analyses of flow problems of such kind. However, the method of application of
this new governing system is not so straightforwad as is expected. The present paper will show 1) how to use
the Fluid Dynamic Formulation as the governing system of equations in place of the kinetic system by taking
up simple one-dimensional problems and 2) the approriateness of the results obtained by comparison with the
corresponding results obtained based on the kinetic system.

Key Words: Fluid Dynamic Formulation, Phase changes, Condensed phase with internal structure
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Table 1: Relations among the fluid dynamic quantities at the evaporation surface. c is the local sound speed
of the vapor defined by ¢ = +/yRT. The cases with * have been given by Onishi [6].

*0.01151428 0.9779109  0.9960865 0.40 0.4900 0.8470
*0.01781781  0.9660689 0.9929670 | * 0.4116336 0.4805556 0.8431526
*0.03528261 0.9341734 0.9856512 0.45 0.4520 0.8290
0.05 0.9083 0.9798 || * 0.4680458 0.4397356 0.8205349
*0.08560052 0.8491672  0.9656550 0.50 0.4178 0.8113
0.10 0.8267 0.9599 || * 0.5073304 0.4126337 0.8093412
*0.1100452 0.8113436  0.9560329 | * 0.5257805 0.4008900 0.8030579
*0.1347011  0.7755454  0.9458628 0.55 0.3867 0.7938
0.15 0.7539 0.9404 || * 0.5890503 0.3640470 0.7810847
*0.1597824  0.7406096  0.9366845 0.60 0.3585 0.7765
*0.1632782  0.7359386  0.9353294 || * 0.6432188 0.3369601 0.7588155
*0.1710500 0.7256723  0.9323459 || * 0.6451976 0.3346759 0.7621847
0.20 0.6891 0.9212 0.65 0.3331 0.7594
*0.2089165 0.6781106 0.9178766 | * 0.6594658 0.3279153 0.7571200
*0.2097766 0.6770806 0.9175442 0.70 0.3099 0.7424
*0.2192439  0.6658809 0.9139038 || * 0.7415711 0.2906557 0.7300204
0.25 0.6309 0.9022 0.75 0.2888 0.7256
*0.2554473  0.6249500 0.9002396 || * 0.7751735 0.2772709 0.7187124
*0.2565422  0.6240294 0.8991350 0.80 0.2695 0.7088
*0.2951540 0.5835681 0.8854928 0.85 0.2519 0.6923
*0.2984796  0.5802365 0.8843041 || * 0.8865858 0.2372958 0.6813442
0.30 0.5789 0.8836 || * 0.8912829 0.2345309 0.6805655
*0.3022338 0.5764978 0.8829758 0.90 0.2357 0.6758
0.35 0.5321 0.8652 0.95 0.2210 0.6595
*0.3825696  0.5039204  0.8536502 1.00 0.2075 0.6434
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Fig. 1: Transient pressure and density distributions
of a vapor due to strong evaporation from its plane
condensed phase with finite thermal conductivity ra-
tio Ae/ Ao = 100. T./Ty = 3.0, D/L =10.0, ' = 7.0,
ke/ko = 0.5, and Pr = 1.0. The numbers in the
graphs indicate the time t/79, 79 being defined by
70 = L/(2RT,)"/?. Solid lines: the present results
based on the Fluid Dynamic Formulation (Riemann
applied) [2]. Dotted lines: the results by Onishi
& Yamada [7] based on the kinetic equation [1].
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A simulation of two dimensional flows of a vapor due to evaporation and
condensation from the condensed phase with finite thermal conductivity

Yoshimoto ONISHI and Taichi MURAYAMA

Department of Applied Mathematics and Physics, Faculty of Engineering,
Tottori University, Tottori 680-8552, Japan
E-mail: onishi@damp.tottori-u.ac.jp

Abstract: Motions of a vapor in a two dimensional space due to evaporation process occurring at the interface
of the condensed phase have been studied based on the fluid dynamic formulation. The condensed phase,
which is embedded in a plane adiabatic solid wall of infinite expanse, has a temperature field as its internal
structure because of its thermal conductivity being finite compared to that of its vapor. Owing to this internal
structure, the temperature of the interface itself can not be specified beforehand in the boundary conditions,
which complicates the problem. The present study, which is a trial in dealing with two-dimensional problems
of this kind, is concerned with one of the prototype problems with particular attention being paied to the
effects of the finite thermal conductivity ratio of the condensed phase on the flow fields.

Key Words: Fluid Dynamic Formulation, Two dimensional flows due to Phase changes, Condensed phase
with finite thermal conductivity ratio, Condensed phase with internal structure.
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Fig. 1: A schematic view of a two dimensional flow
of a vapor from or onto its condensed phase with
finite thermal conductivity, which is embedded in the
adiabatic plane solid wall of infinite expanse placed
at y=0. L = X9 — X; and D are the width and the
thickness of the condensed phase, respectively.
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Fig. 2: The diagrams of the velocity vector (u, v)/co
at different times ¢/79 = 2.5, 5.0 and 10.0. The in-
terface of the condensed phase is at y/L = 0 and
—05 < z/L < 05 T./Ty = 1.5, D/L = 0.1
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condensed phase is at y/L = 0 and —0.5 < z/L <
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Fig. 5: The contours of the pressure, density and
temperature at time ¢/79 = 10.0. The interface of the
condensed phase is at y/L = 0 and —0.5 < z/L <
05. T./Ty =15, D/L =0.1, T =11, A,/ = 30.0,
Ke/ko = 0.32, Re = 412.03, (Kn = 0.005), Pr =
1.0. Above: pressure P/P,. Middle: density p/po.
Bottom: temperature T'/Tj.
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Fig. 6: The transient pressure distributions P/Py at
the sections of y/L = 0.0, 0.1 and 1.0, respectively.
The interface of the condensed phase is at y/L = 0
and —0.5 < z/L £ 0.5. T./To = 1.5, D/L = 0.1,
I'=11, A\;/Xo = 30.0, k./ko = 0.32, Re = 412.03,
Pr = 1.0. The numbers in the figures indicate the
time t/7.
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Fig. 7: The transient density distributions p/po at
the sections of y/L = 0.0, 0.1 and 1.0, respectively.
The interface of the condensed phase is at y/L = 0
and —0.5 < z/L £ 0.5. T./To = 1.5, D/L = 0.1,
' =11, X\;/Xo = 30.0, k./ko = 0.32, Re = 412.03,
Pr = 1.0. The numbers in the figures indicate the
time ¢/7.
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Fig. 8: The transient temperature distributions 7'/Tg
at the sections of y/L = 0.0, 0.1 and 1.0, respectively.
The interface of the condensed phase is at y/L = 0
and —0.5 < z/L < 0.5. T./T, = 1.5, D/L = 0.1,
' =11, A;/Ao = 30.0, ke/ko = 0.32, Re = 412.03,
Pr = 1.0. The numbers in the figures indicate the
time /7.
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Measurements of the Wind generated by Desert Environment Wind Tunnel
(Constant Speed Wind and Periodically Varying Wind )

Tsutomu HAYASHI, Yutaka HARA, In-Seung KANG, Masaru KATO, Yuuki FUJIMOTO
Ryoji WAKA™, Kotaro TAGAWA " and Makio KAMICHIKA
Department of Applied Mathematics and Physics, Faculty of Engineering
Tottori University, Tottori, 680-8552 Japan
E-mail:hayashi@damp.tottori-u.ac.jp
“! Center for International Affairs of Tottori University
"2 Faculty of Regional Sciences, Tottori University
*3 Tottori University of Environmental Studies, Tottori, 689-1111 Japan

Abstract: Wind characteristics generated by the wind tunnel named Desert Environment Wind Tunnel, which can generate arbitrary
pattern of wind speed variation by changing the angle of pitch of the blower blades, were investigated with both of a hot-wire
anemometer and a ultrasonic anemometer. Distributions of the wind velocity components (v, w) in a plane perpendicular to the
mainstream (u-direction), whose wind speed varies like a sine wave, were measured downstream at x = 1.5m from the exit of wind
tunnel nozzle. The experimental results revealed that the flow expands when it accelerates and, in reverse, the flow contracts when

slowing down.

Key Words: Measurement, Wind tunnel, Periodically varying wind, Wind turbine, Desert environment
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Z(mm)

(a) FEHEGEN S OFE CE¥FZ : 0.046 m/s)
12 SEHEGE 5.3 m/s O T &

Z(mm)

(a) EHEGEN S OFE CE¥FZ : 0.055 m/s)

Z(mm)

(a) EHEGEN S OFE CE¥FZ : 0.109 m/s)

Z(mm)

(a) FEHEGEN S OFE CE¥FZ : 0.099 m/s)

O

700
600

oo

gob 0ooboo oooboooobob oooboooobboooobo
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(0ooooon)

Wind dev.(m/s)
1.00+

500
400

0.80 to 1.00

300

0.60 to 0.80
0.40 to 0.60

200

0.20 to 0.40

0.00 to 0.20

100
0

-0.20 to 0.00

-100

-0.40 to -0.20

-200

-0.60 to -0.40
-0.80 to -0.60

-300
-400
-500
-600

-1.00 to -0.80
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~700-600-500-400-300-200-100 0 100 200 300 400 500 600 700

700
600
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400
300
200
100
0
-100
-200
-300
-400
-500
-600

Y(mm)

=

Wind dev.(m/s)
1.00+
0.80 to 1.00
0.60 to 0.80
0.40 to 0.60
0.20 to 0.40
0.00 to 0.20
-0.20 to 0.00
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-0.80 to -0.60
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-700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700

Y(mm)
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13 EHEGE 10.4 m/s O T F B (X=0m)

Wind dev.(m/s)
1.00+
0.80 to 1.00
0.60 to 0.80
0.40 to 0.60
0.20 to 0.40
0.00 to 0.20
-0.20 to 0.00
-0.40 to -0.20
-0.60 to -0.40
-0.80 to -0.60
-1.00 to -0.80

700 L
~700-600-500-400-300-200-100 0 100 200 300 400 500 600 700

Z(mm)

-700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700

Y(mm)

(b) BLIVE CE¥ELNEE -

14 FHEGE 15.3 m/s D EFE (X=0m)

Wind dev.(m/s)
1.00+

0.80 to 1.00
0.60 to 0.80
0.40 to 0.60
0.20 to 0.40
0.00 to 0.20
-0.20 to 0.00
-0.40 to -0.20
-0.60 to -0.40
-0.80 to -0.60
-1.00 to -0.80

-700
~700-600-500-400-300-200-100 0 100 200 300 400 500 600 700

Z(mm)
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(b) LIV CE¥ELNEE -

15 SEBEGE 19.0m/s O E A (X=0m)

Turbulence(%)
5.00+
4.50 to 5.00
4.00 to 4.50
3.50 to 4.00
3.00 to 3.50
2.50 to 3.00
2.00 to 2.50
1.50 to 2.00
1.00 to 1.50
0.50 to 1.00
0.00 to 0.50

(b) ELALE CEHELIVE © 1.8 %)

Turbulence(%)
5.00+
4.50 to 5.00
4.00 to 4.50
3.50 to 4.00
3.00 to 3.50
2.50 to 3.00
2.00 to 2.50
1.50 to 2.00
1.00 to 1.50
0.50 to 1.00
0.00 to 0.50

(b) ELALE CEHELIVE © 1.6 %)

Turbulence(%)
5.00+
4.50 to 5.00
4.00 to 4.50
3.50 to 4.00
3.00 to 3.50
2.50 to 3.00
2.00 to 2.50
1.50 to 2.00
1.00 to 1.50
0.50 to 1.00
0.00 to 0.50

1.4 %)

Turbulence(%)
5.00+
4.50 to 5.00
4.00 to 4.50
3.50 to 4.00
3.00 to 3.50
2.50 to 3.00
2.00 to 2.50
1.50 to 2.00
1.00 to 1.50
0.50 to 1.00
0.00 to 0.50

1.3 %)
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Wind dev.(m/s) Turbulence(%)

1.00+ 5.00+
0.80 to 1.00 4.50 to 5.00
0.60 to 0.80 4.00 to 4.50
0.40 to 0.60 3.50 to 4.00
0.20 to 0.40 3.00 to 3.50
— 0.00 to 0.20 —_ 2.50 to 3.00
13 -0.20 to 0.00 [3 2.00 to 2.50
E -0.40 to -0.20 £ 1.50 to 2.00
N - -0.60 to -0.40 N - 1.00 to 1.50
-0.80 to -0.60 0.50 to 1.00
-1.00 to -0.80 0.00 to 0.50

-700 -700
~700-600-500-400-300-200-100 0 100 200 300 400 500 600 700 ~700-600-500-400-300-200-100 0100 200 300 400 500 600 700
Y(mm) Y(mm)

(a) FHEES DfF7ZE CEHXmZE : 0.042m/s)  (b) &LiVE CEHILNE : 2.3 %)
16 K 5.1 m/s DT HE (X=1.5m)

Wind dev.(m/s) Turbulence(%)

1.00+ 5.00+
0.80 to 1.00 4.50 to 5.00
0.60 to 0.80 4.00 to 4.50
0.40 to 0.60 3.50 to 4.00
0.20 to 0.40 3.00 to 3.50
—_ 0.00 to 0.20 —_ 2.50 to 3.00
3 -0.20 to 0.00 € 2.00 to 2.50
E -0.40 to -0.20 E 1.50 to 2.00
N - -0.60 to -0.40 N - 1.00 to 1.50
-0.80 to -0.60 E 0.50 to 1.00
-1.00 to -0.80 0.00 to 0.50

-700 -700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700 -700-600-500-400-300-200-100 0 100 200 300 400 500 600 700
Y(mm) Y(mm)

(a) FHEGENS OFZE CEBFZE : 0.046 m/s) (b) SLAVE CEWELNE : 2.1 %)
17 EHEGE 10.1 m/s O T & B (X=1.5m)

700

600 Wind dev.(m/s) Turbulence(%)
1.00+ 5.00+

500 e 0.80 to 1.00 4.50 to 5.00

400 i | 0.60 to 0.80 4.00 to 4.50

300 ! 0.40 to 0.60 3.50 to 4.00

200 | - 0.20 to 0.40 3.00 to 3.50
— o | 0.00 to 0.20 _ 2.50 to 3.00
£ -0.20 to 0.00 £ 2.00 to 2.50
E W -0.40 to -0.20 E 1.50 to 2.00
N 100 1 -0.60 to -0.40 N - 1.00 to 1.50

200 -0.80 to -0.60 E 0.50 to 1.00

300 -1.00 to -0.80 0.00 to 0.50

-400

-500

-600

-700 -700

-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700 -700-600-500-400-300-200-100 0 100 200 300 400 500 600 700
Y(mm) Y(mm)

(a) FHEGENS OFZE CEXFZE : 0.085 m/s) (b) SLAVE CEWELILE : 2.0 %)
18 FHFEGE 15.1 m/s DEFE (X=1.5m)

700

600 Wind dev.(m/s) Turbulence(%)
1.00+ 5.00+

500 > T 0.80 to 1.00 4.50 to 5.00

400 [ = 0.60 to 0.80 4.00 to 4.50

300 A 0.40 to 0.60 3.50 to 4.00

200 . b | 0.20 to 0.40 3.00 to 3.50
— 0.00 to 0.20 _ 2.50 to 3.00
£ 0.20 to 0.00 £ 2.00 to 2.50
E ° -0.40 to -0.20 £ 1.50 to 2.00
N 100 , -0.60 to -0.40 N - 1.00 to 1.50

200 -0.80 to -0.60 ; 0.50 to 1.00

300 -1.00 to -0.80 0.00 to 0.50

-400

-500

-600

-700 -700

-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700 -700-600-500-400-300-200-100 0 100 200 300 400 500 600 700
Y(mm) Y(mm)

(a) FHEHD B OfF2E CEAIRZ © 0.154 m/s) (b) ELAVE CEHELIVE @ 2.0 %)
19 “EEEGE 19.6 m/s O EH A (X=1.5m)
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Z(mm)

-700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700
Y(mm)

(a) “FHEE G OFZE CEXIRZ : 0.029 m/s)

Z(mm)

-700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700
Y(mm)

O oo

gob 0ooboo oooboooobob oooboooobboooobo
goooCoOoQoQopoOoD (boooooo

Wind dev.(m/s)
1.00+

0.80 to 1.00

0.60 to 0.80
0.40 to 0.60

0.20 to 0.40

0.00 to 0.20

-0.20 to 0.00

-0.40 to -0.20

-0.60 to -0.40
-0.80 to -0.60

Z(mm)

-1.00 to -0.80

Y(mm)

20 SEHEGE 5.6 m/s O EF A (X=3.0m)

Wind dev.(m/s)
1.00+
0.80 to 1.00

0.60 to 0.80
0.40 to 0.60

0.20 to 0.40

0.00 to 0.20

-0.20 to 0.00

-0.40 to -0.20

-0.60 to -0.40
-0.80 to -0.60

Z(mm)

-1.00 to -0.80

-700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700

Y(mm)

Turbulence(%)
5.00+
4.50 to 5.00
4.00 to 4.50
3.50 to 4.00
3.00 to 3.50
2.50 to 3.00
2.00 to 2.50
1.50 to 2.00
1.00 to 1.50
0.50 to 1.00
0.00 to 0.50

-700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700

(b) ELAVEE (CEHELALEE @ 3.9 %)

Turbulence(%)

5.00+

4.50 to 5.00
4.00 to 4.50
3.50 to 4.00
3.00 to 3.50
2.50 to 3.00
2.00 to 2.50
1.50 to 2.00
1.00 to 1.50
0.50 to 1.00
0.00 to 0.50

(a) FEHEGEN D ORE CEHRZE : 0.047 m/s) (b) ELAVE (CEHJELIVEE : 3.6 %)

700
600
500
400
300
200
100
0
-100
200
-300
-400

Z(mm)

-500
-600

-700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700
Y(mm)

21 EHEGE 10.8 m/s O EF A (X=3.0m)

Wind dev.(m/s)
1.00+

0.80 to 1.00

0.60 to 0.80
0.40 to 0.60

0.20 to 0.40

0.00 to 0.20

-0.20 to 0.00

-0.40 to -0.20
-0.60 to -0.40
-0.80 to -0.60
-1.00 to -0.80

Z(mm)

Turbulence(%)
5.00+
4.50 to 5.00
4.00 to 4.50
3.50 to 4.00
3.00 to 3.50
2.50 to 3.00
2.00 to 2.50
1.50 to 2.00
1.00 to 1.50
0.50 to 1.00
0.00 to 0.50

-700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700

Y(mm)

(a) EWEGEN S D= CEXIFZE : 0.160 m/s) (b) ELAVE (CEHJELIVEE @ 3.6 %)

Z(mm)

-700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700

(a) “FHEE S OFZE CEXIRZ : 0.094 m/s)

22 EHEUE 15.5 m/s O E A (X=3.0m)

Y(mm)

Wind dev.(m/s) Turbulence(%)
1.00+ 5.00+
0.80 to 1.00 4.50 to 5.00
0.60 to 0.80 4.00 to 4.50
0.40 to 0.60 3.50 to 4.00
0.20 to 0.40 3.00 to 3.50
0.00 to 0.20 _ 2.50 to 3.00
-0.20 to 0.00 £ 2.00 to 2.50
-0.40 to -0.20 £ 1.50 to 2.00
-0.60 to -0.40 N - 1.00 to 1.50
-0.80 to -0.60 E 0.50 to 1.00
-1.00 to -0.80 0.00 to 0.50

-700
-700-600-500-400-300-200-100 0 100 200 300 400 500 600 700
Y(mm)
(b) ELAVEE (CERELALEE @ 4.2 %)

23 SEHEGE 19.6 m/s O E A (X=3.0m)
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500
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200
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-100
-200
-300
-400
-500
-600

Dev. angle(deg)

10.00+

9.00 to 10.00
8.00 to 9.00
7.00 to 8.00
6.00 to 7.00
5.00 to 6.00
4.00 to 5.00
3.00 to 4.00
2.00 to 3.00
1.00 to 2.00
0.00 to 1.00
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-300
-400
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Dev. angle(deg)
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9.00 to 10.00
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5.00 to 6.00
4.00 to 5.00
3.00 to 4.00
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0.00 to 1.00

Dev. angle(deg)
10.00+
9.00 to 10.00
8.00 to 9.00
7.00 to 8.00
6.00 to 7.00
5.00 to 6.00
4.00 to 5.00
3.00 to 4.00
2.00 to 3.00
1.00 to 2.00
0.00 to 1.00
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Mathematical model for hit phenomena and marketing science

Akira ISHII, Narihiko YOSHIDA ™', Hisafumi ARAKAKI"' and Fumi YAMAZAKI >
Department of Applied Mathmatics and Physics, Faculty of Engineering
Tottori University, Tottori, 680-8552 Japan
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" Digital Hollywood University, Tokyo, 120-0000 Japan
*2TechnoratiJapan, Osaka, 545-0000 Japan

Abstract: Mathematical model of hit phenomena is presented as time-dependent non-linear, non-equilibrium phenomena. The
derived equation include the marketing share model and the Bass model. The indirect communication as rumor or popularity plays an
important role in hit phenomena. The decay of rumor is also studied using our hit equation and the decay length is only two days.

Key Words: Hit, Entertainment, Marketing, Econophysics
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