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ETWHr e xfAbEs, L2LIZTIR—IE.
MiEZE B 44 Natural ConvectioniZ AN72H D
iR RRELTY)R= MY 5,

RIS BT EHIILERIEZRK T2 7S 4
DEFTRT . BETHBESHZ»EEL 2L Ebh
55D IHY i, BICEBIENEY] S
RO BERIMFEOE L IZ 2 RIEBEHETIBRESH
TWwb, (9#H) XRIZZVOIFHEERNHE, 7
BThs, BAFLAPLH. EIF22,33,36)DHTHEIE
M OHIEE(16) R FTEHMEBASF OB =, ZRITHKE
TEAT A3 & N5 ELIT MO AT )R EL I E O HlE
GHdiTbhi,

TEEBOSH LR TE 2, WET LA VA

WAREE @), B4 A ()AL ZE D b D29,30)
E0H Y. FTHILGORLEMERQHIC & L FEMIZ 8
BRBTHIITbIT,

HAREIR A RE)S ZHRAT2) TR %
W, ¥ I —EROBEIC X 2 BRI 0kl
PR LN TWwa,

H 2 R ORI O W47 1(12) ® = K0 AL B i
ey biTbhiz,

Rayleigh -Benar dMfE Tid, & #Hx—eBlifi =
RITEHIERRATO). L AN XEHEFT VAR W
ZRITCHEAT1 )N E Nz, BB UBNIE HkT
BEFORICE ), NG — U0 LT RO s E
RLTV2DOPH 2PN, SILEEZTY ot
bOIZ, EEELILEORFUL,RRAT—H1L)T S
b, ZEHILHEDEFTHLDE,HI R LYY D
C)f:o

pug BRTIE, WHORE DO~ T ¥ Tl O % fES
BQS), ug TTOMBRSH 2O S L CEBEAIML
THiSET 52 L 20 XL MEBRERQS
BH5b,

=BWIFL19985E10 A
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RaoiToREERS ooH 2, = — b vk
DE NTRE) D KICEEATG), B E L7ziao Ao
BRI O ZRITHENT(13). BERSEBEICBIT AR
EEIC L B EAMMEENZEICL BT Batiiprdt
950 BIRIROVERZR D) ko 72 b D(23),
FoNTFIRRE L H RS ET 570 B
W72 L oD DBEE L ASEET 2 L ocDA
& Ens,
ERTFTEOLORXNR ) WA, Hitigh
MR BRI % <, BEOM RSN,
KRR, Sl E O AEDE o /- A
WHFEONTET VLG I EPHIRIZHE - 72,

*1 BB S D/ R
/NTHR am

Chip-cooling 3.6, 10, 11, 15,
24, 27,32, 35

Enclosure 16, 19, 20, 22,
33, 34, 36

Double diffusion 1, 4, 7, 29, 30

Nat. circulation 8. 17. 21

Rayleigh-Benard 9., 138

Nat. ventilation 12, 28

Porous media 14, 37

ug 25,26

Miscellaneous 5 F=a—1btr) | 13

(HhlE, REFRRI) |
23 (5= . 31 GLk)

List of papers in the sessions NCI, I&II
NC1 Double-diffusive convection
liquid freon

NC2 Laminar natural convection
horizontal half cylindrical gaps
NC3 Natural convection from a
horizontal disk of simulated multi-chip

modules

NC4 Oscillatory double diffusive natural
convection in low Prandtl number fluid

NC5 A computational analysis of natural

in

in
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convection in a vertical channel with a
modified power law non-Newtonian fluid
NC6 Conjugate natural convection air-
cooling of substrate-mounted heat

sources in an enclosure-effect of aspect
ratio and boundary conditions

NC7 The conduction-diffusion regime
for convection in rectangular cavities

filled with gas-vapour mixtures

NC8 Steady-state and stability behavior
of a single-phase natural circulation loop
NC9 A numerical study of three-
dimensional natural convection in a
horizontal enclosure with a uniform heat
flux on the lower surface

NC10 Numerical analysis of natural
convection-radiation heat transfer in
arbitrary shaped enclosure

NC11 Turbulent free convection from a
vertical surface - a case of constant heat
flux as a coupled problem

NC12 Expcrimental investigations of
natural convection in vented compact
enclosures

NC13 Natural convection in acylindrical
section with a static protrusion:
numerical simulation relevant to
subcooled film boiling

NC14 High-Rayleigh-number natural
convection in an enclosure containing a
porous layer

NCI15 Characterization of unstable modes
in partitioned cavities

NC16 Multiplicity and stability of steady
convective flows in laterally heated
cavities

NC17 Experimental and theoretical study
on density wave instability in low quality
natural circulation loop

NC18 Numerical simulation of Rayleigh-
Benard convection over flat and wavy
walls with a transient Reynolds-averaged
model

NC19 Calculation of turbulent natural
convection in three-dimensional
enclosures

NC20 Laminar natural convection in an
enclosure formed by non-isothermal
walls

NC21 Transient
channel natural

behavior of a double-
circulation loop
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following the disconnection of the
unheated bypass channel

NC22 A study of natural convection heat
transfer - in a maximum eccentric
horizontal annulus

NC23 Natural convection driven in the
gravitational direction near the critical
point of CQ,

NC24 An experimental investigation of
natural convection heat transfer from an
array of vertical rectangular fins

NC25 Marangoni convection around a
bubble in microgravity

NC26 Natural convection in the presence
of an electric field under variable

gravity conditions

NC27 Optimization of vertical pin-fin
heat sinks in natural convective heat

transfer
NC28 Numerical investigation on 3-D
turbulent natural convection including

radiation for partial opening enclosure
NC29 Transient heat and mass transfer
by thermosolutal convection

NC30 Mass transfer between double-
diffusive layers under a horizontal
temperature gradient

NC31 Natural convection of water-or
aqueous solution-fine particle suspension
in a rectangular cell

NC32 Numerical and experimental
analysis of natural convection in acavity
heated from below

NC33 Buoyancy induced flows in
spherical annular sectors of small angle
NC34 Reynolds stress in low turbulence
natural convection in an air filled square
cavity '

NC35 Natural convection heat transfer
from vertical base arrays with vertical
fins of different shapes

NC36 Transient cooling of water around
two horizontal, vertically spaced cylinder
in a rectangular cavity

NC37 Transport correlations of double-
diffusive convection in a horizontal
porous layer
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Gas Turbine Heat Transfer Session

(55 11 EIER 58

2H HE ERRILKF)

Sadanari MOCHIZUKI (Tokyo University of Agriculture
and Technology)

Gas Turbine Heat Transfer (= Bi3 L T3,
Keynote Lecture 1 R IR ZAZ —F v a iz
BT DHHEE 1T E1H - 72. Keynote Lecture |3,
“Gas Turbine Heat Transfer
Developments in Components Performance” & 88
L, HWo7a 7T sk 5 e, University of
Karlsruhe @ Prof. Wittig '8 55243133 C
BT, ARFOFETHIRANERELED
ODERLNRLS oD ET, AL V=70
Dr. Schulz 23MAH Y I L2, 61, EH LN
HIRE TICHEBREZ LW o m7a i,
Lecture Note {X Proceedings |2k ST H T,
BRI SBIITRASNDIH Y SET, HBL
TZ @ Keynote Lecture IZEFELNHED HAE A
NTWRWRFREbIhE. UL, IREZ—Er
BEEDGEIIIHEDLT—EDOARRH D L 5 T,
HEBITIZEWHR TH o, HEIE, FAF—E
BREERR T A T — B LU 1 B8 - BEOAHEMNIZ
B&#E L C Prof. Wittig D% & 128\ Tl &7 F%e
DH L, UTFTO450D w7 X : (1) Internal
Convective Cooling (2) Film Cooling (3)
Effusion Cooling (4) Non-Circular Film Cooling
Hole l:’)b\lfﬁ%ﬁ REINT. ENLORNRIZIX
FICERTARZEH LOVARRZ T bR 7203,
REOERICET L INTMEFEOTREIIEE
WHELE. Zo®vyiail, EENEELZED,
Keynote Lecture Tixd 543, FFaMFE2 C& 577
FEL L2220 7700 2 DERISENT
bhi-. 20 5%, XkE EPRI ® Dr. J. Kim O
& TN T DERATEEKDH DD ThHo72. T
Zbb, BEAKROESIZELY ¥ — AV OIRE
AR Y OREE THL EEXTVEMEND IF
B TH BRIV L, Bl & bIo
RIHHEHRRT AMEBOREE S D 221 7 VB
BIREITRBET HIZR A THA I LORONREL
DEZBRINTZ. LR ZERE AV TRREE
SEAWKBMOTAZ—E Nz L BB IE, Fhaon

Newest

=B 1998510 H

—ENTEBRDIL, ENBKREREEIZRLTH
A5 EIEHLNTH L. BEOBENS, H2F
CEVORERZICEBLSERICETIIERE LY
EEEvaiERboa, BERARTHETHD
WE-NET 7u¥ =7 MIBIT 3 REERKEREE S
—E N, HEHMIEIEIAKOATH DD, HAZ—
ErO—RBoOEEREILE L0 LS A RREM AR
7o, HRICEBVEBIEN-EHTHDLEVLD. £
ROERLNE Y E, ZOERBRIZMIT COMREITK
WIZHED BN DEREHD LMK L.
ZOORARE -y a IO TERENT
17 FOFRmIXER EEEB LUOFBERAGEDO L BY
ThHhD. TNFNOHEBTAZ—ELDED LD
IREBBIRRICEE L TR SN THnENER/ITHD
ERDE DI D.

h-t" VR GT1 GT2 GT3 GT4 GT5 GT6
GT7 GT10 GT12 GT14 GT15 GT16
GT17

PRBESS GT4 GT7 GT9 GTI2

Y-t U7 4R GT13

JE ek GT11

Z D GT8

F B EBRBERORFIZETNR>THEINT
WARRIIET 4 VABHOEBEIIBETALDTHA.
BIEDHT A Y —E EEOEBWIZEE, #—F
VEOBENCEEL TRINTWD HONEERIZ
%<, ERMOHLNREDIIE, TZTHLEOMEM
NI BENTWE., BICEBHEICH> W TITEERD
EEBIZANRTIER SR DRIEOR Y
B EREEIC 2 5703, IEFRIIERBINOESL L
ORHEBMRE N O KRIR BRI, ThHIZoNT
LIRS EIND LD 20hD.
GT1 BL W GT15 132 ORIE~OKXKFEEHEHE
BRAOREEZRTHOLE LTHEIND.

GT8 1%, WEIOREEHZH N TERLEM L
HTFORBICATR L, BREhZER) H LBEERZ
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—E e L, EMREFEORBERAS S L H R
Bk AHEICETALOT, A EFOHhOLER L
DBEBEEHR > TNDEREBD/EILTHS.

Gas Turbine Heat Transfer (1) D&y av

T, GT4 2+t v 3D best paper I[ZEILNT-.

ORI, BEaEICET 2 E#HMETHD. BEn
Hx, BEE _EOMS LizfEx OmALNOREHS
NEBHBEEOTN CREEEAES Z LIk YRV
AP OERZREL LD ETHLOTHDID, 1B
FNZ—EEBIC< L, EREHENRKELI RS
EWEH Y v MOBEEICIA o TRAVT ERPITRE
LTLESREND . 5, WREH LKrmfEs i
FH BN R B IR B IR & b 0 i JE A E L
(shaped hole)Z WA Z &2k Vv, ZThbDOME
DUREBRRIZRLEDBEINOSDOH 5. GT4 i, Z
OEIZHSWT, BrmfEN —EDEHLOBE &,
shaped hole AR DHEDHIFIZHONT, REHL
FHiakfExEZTIHRRER (F72 ) VREE)
PIT o FERIZHE S X, shaped hole MFI&E L KA
PHELTWA. GT4 1%, -7 hole B H D
BED 2FEEIZ DWW TDORD R, FONIRERITHE
BEIZZ L0, BRFPEOEHEIERS LUK ROMm
NBEHFDEEE, SLIZKRXZ—DHEEINH
<FHhshzbho L Bbivs.

Gas Turbine Heat Transfer (II) Tix, BEyo
T attractive 2R AF — IR o7, EEFIL, &
SRENLHEOLDBER CRET I 2GRN
=%, ZOE v g TO best paper award 23 ¥
DL EZ BN EMLEILXTERNoT.

BTR AN ER Y — DB, B T—E A,
TFERHOKRE SBIOEENBEEINT-RERD
DML, TRTOFWRNETETHLRYEFLLN
PHERTERVWLDOET, KRERENRDL 7. KX
F—t v arTiE, BREL ETRHAHZOFRR
F— T NEFEEOT T UEie bev. fi B
ZOBRVEAKIERAZ —FED NIRRT —E
Y a v CORKREIERBREHFO—DOIIRS.

RRZ—Fvva Y BROFRO—0F, RHL
S BFOBIZEE LD L B DR Eam & W 2 0>
FCTAZENTEXLRITZHAD. LIrL, BMNY
HIZ#4® T proceedings #E X4, NAF—%RT
|5 —MDBMEFITIE, B OBEEEX O L TH
K BEOBMBIRL bev. BRIGEIIFLIEEZOMTE
FThREND D, KRBV EOEMAE <

VLT, F0RYD, HREEELRIAEDLT, E7-
FEVERIZRORN IR R TH
5. L»L, IHTC %, BOEELWEOREER
B L2 bRV, 4 EiC—REE D KE
By ErEINE RREZ—EvIa BRNLE
LFRNZ L2 LiLZau.

Gas Turbine Heat Transfer (I)

GT1 Unsteady 3-D Heat Transfer Computations in Rotor Blade Pas-
sages, R.S.Amano, B. Lin, Univ. of Wisconsin-Milwaukee, USA

GT2 Design of System of Cooling of Nozzle Vane of Gasturbine for
Driving GTI , K.D.Andreev, et.al.,, St. Petersburg Machinery
Building Institute, Russia

GT3 Analyses of Liquid and Vapor Flow in a Miniature Radially Ro-
tating Heat Pipe for Turbine Blade Cooling Applications ,
Yiding Cao, et. al., Florida International University, USA

GT4 Effects of Hole Geometry on Heat (Mass) Transfer and Film
Cooling Effectiveness, H. H. Cho, B. G. Kim, D. H. Rhee, Yon-
sei University, Korea

GT5 Heat Transfer of Film Cooling on a Radially Rotating Cylinder,
G.J.Hwang, Y.J.Cheng, National Tsing Hua University, Taiwan

GT6 Heat Transfer on Non-Porous and Porous Smooth End Walls of a
Linear Guide Vane Model, Artem A. Khalatov, University of
Wales Cardiff, UK

GT7 Investigations of the Effects of Bulk Flow Pulsations on Film
Cooling as Applied to Gas Turbine Engines, P. M. Ligrani, Univ.
of Utah, USA, J. S. Lee, H. J. Seo, Seoul National Univ. , Korea

GT8 Thermo-Fluid Behavior in the Cavern for the Compressed Air
Energy Storage Gas Turbine System, H. Yoshida, S. Tada, Y.
Oishi, T. Hatoya, Tokyo Institute of Technology, R. Echigo, Shi-
baura Institute of Technology. Japan, Cho-Young Hang. Korea
Advanced Institute of Science and Technology, Korea

Gas Turbine Heat Transfer (1I)

GT9 Convective Heat Transfer Coefficient on a Multiholed Plate
Representative of a Combustion Chamber Wall, J. M. Emidio, et
al., Societe Turbomeca, France

GT10The Method Optimization of Gas Turbine Blades Cool-
ing System, B .M.Galitseisky, et al. Moscow Aviation In-
stitute, Russia

GT11 A Numerical Study on a Supersonic Compressor Cascade Using
k- ¢ Turbulence Closure, S. D. Kim, D. J. Song, I. K. Chung,
Yeungnam University, Korea

GT12 Thermal Stratification and Flow Stability in Film Cooling with
Curved Coolant Injection, G. S. Lee. University of Ulsan. Korea,
W.-J. Yang, C.-H. Kuo, University of Michigan, USA

GT13 Unsteady Laminar Flow and Heat Transfer in a Rotating Cavity
with a Stationary Outer Surface, T. W. Lewis, M. Wilson, D. A.
S. Rees, University of Bath, UK

GT14 Heat Transfer Enhancement in a Circular Channel Using
Lengthwise Continuous Tangential Injection, H. K. Moon, T.
O'Connell, B. Glezer Solar Turbines Incorporated, USA

GT15 Large Eddy Simulation Applied to Internal Forced-Convection
Cooling of Gas-Turbine Blades, AkiraMurata, Sadanari Mochizuki,
Tokyo University of Agriculture and Technology, Japan

GT16 Film Temperature and Effectiveness Measurements on a Cylindrical
Leading Edge Film Cooling Model, Dong Kee Sohn, Shuye Teng,
Je-Chin Han, Texas A&M University, USA

GT17 Effect of Endwall Boundary Conditions on Turbine Blade Mass Trans-
fer in the Presence of High Freestream Turbulence, Hai-Ping Wang,
Richard J. Goldstein, University of Minnesota, USA

Jour. HTSJ, Vol. 37, No. 147
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Heat Exchangers Session

EREEEEED)

REH fE9R (BB R)
Masaya KUMADA (Gifu University)

Kty a ik, 3HMIZbA-> THEIN, B
RSN LITL3WMTHB, 1 THEISDHEE
Do), F—FETHTHELTEREOBREN ] 14
DL, BR, FAUYDBESHT, 2DV THWL
DHET AN, 7TV ADAFETH o1, 7D
SN EBRBIATZE T, BITRORTEIL 3 ERTH -
co BRI OHMT RS A H B = L & [
LT, @ BHIH LWIFERIED % <, BEOLR
MBS T A DONFNFE AL TH B, Sif
HAovo 3y 2 BT AN 2/ -
72 EBIET AL E 2MEATL Y 2 —F 52
Lzt b,

1##id. B4 VD ASteiff 5@ Influence of Drag
Reducing Additives in Heat Exchangers” & 9 gL
T, RIEHATOMELR L SNEDH TV LD, &5
TR MERINT A LI Lo TRI A
EHE TR 2 BSHRBIIOHT 20 TH S, 2
DR ISP AR I BT A F5e1E. & BRI
ZFD AN =X LREEBREICH T A BEOAMR O
W CEE b TR ENTE 2 B & [
Rz BmZ DT O ERAB I D b, BASHLERIZ
ISHT % &3 BB 2 MR L2 & & clnf
WCBIZEAOET A E VD) ZEDPEET, 207
BDOIENBEF ENH L TVLEA, 1T E ALK
Y7 FRHED L ) L EM L EBRRINETH
Bo ZHUIXF LT, ARBFZEIE, @ & L CHRES
LDl A 4 REGEEHI T VF L MY XFLT
YEZY LML, EARIC Shell & Tube,
Helical, Plate ® 3 FEFEOMRM SR FHFHL T35,
B S CORFFEIL, S £ TITHUZ 1 Bl A DA T
Do —HRACELFR RIS X 2 B E R I LE T8
KOBME -, Bl L7z L) IS RENEEASE %R
U 72 3RHTEE R o CHLIE BRI X 5 B & R
E 2 FHUE, A ORI R A EEIc T4 2 &
Wb, L L, ZOmXOBEIE, BB
WEFERHTAZ LI L D BRERTELZFMT 572
TR, BEMBETREABERTERLEAT
AT L&D, EBERNZLFHMEZ 1TV, Helical, Plate

{REABF P 19984E10 H
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DEAHRIRDEBENEN TV 2 25T w5,
I, R OBIHIIZ BT, WA
A OEBTERN IR S, BEAMEERM O A
DEARFR DT, HREICxT 3 2 BB EHE TL
WILERRTODTHD, ZOHRIZ, §HOZD
HOMED KM L RET 2 EELRRLTH 5,

o> 1#&ik. 7 21 5@ P.R.Champagne 5D” A
Novel Variable-Roughness Technique to Enhance, on
Demand, Heat Transfer in a Single-Phase Heat
Exchanger” W)X TH 5, fhmmn 65 2L, A
AL CIRARZERIBON TRV L, B ICE
HAIREEN D L 0T v ds, ko REE s
SO Lo T HREA L ELZIS U THIE T g
BRI =T BHSRE e D,

AuFFED BRE, 2T 5@t ot is LT,
WA 2 BT X 28 LW BB BIE O B5
T, BRIEORMR S MBI HET 2 2 L1z
Lo TERY B, BAEMIZIE, a1 VIRICE» N
ERERBEEE ¥ TN T 2 — TSRO NE |71
ATHZET, ENEORER S 2 HIH L, dEEg
PR U CTRISEREEN R S N2 st L7
LDOTH D, RREEESIX, KBETEIBITEIN
7ZHREETH B05, HRERED LRI L > TEM L,
TANDYE Y FOBEEADEEILT B I & CEERHME
HEIND, BT, EBROMEEXZHNT, a4
VORRE, ¥ F | SRS OER T EHEE D
HRHREEICB LI ELIRET LT b, RELE
&I NITIEEDHE, 60T~ 100CTO Al
BERD 8% EREL, EBEYT IV I/ D~035%%
KIRIZEE S Z DS, ROBFINLIMETH
o NI TARMDE AT ) Y AHKE
o BBERBEISHTID U C@EY) %% ¥y 7, BREE A 2
I B2 BEMEIZ L > TEEDRE % HIH
FTR2ITEPMREN TS, LML, ROEEL R
BUL, IR0 BT WA R O EB T, Hiko
ERAEEAE TR CHEELZRETH L, 24V
DMFTEEE) % EIT BB 2 N O LB AR
[3F (WAL
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Impinging Jet Heat Transfer Session

(58 11 EEREH)

wAR IR (RUESRE)
Kenjiro SUZUKI (Kyoto University)

IOy aTHREINZHUIL 4ETH
5. ZDOH3BOE O, Ty a AOED
W RN BMAIE, ESREIR D S WISNER B A2 B
DF-EHDOTHDH. LhL, —Hickyaf
EF UBNT N ENBE 2RO Bo b0 b HF
ENTWE., ZNXSEEREE OBEICXE >0
ThY, EECEENDHSRTRIRNOT, 2oV
Pa—TlEH < FTERYA MOty >aT
FRINZHRUIOVWT L Ea—%1TS. L,
ETORLENENIDOVWTLE 2—7 28
RNDT, EFOBEZIVZERIIOWT, SLF
ULS#HETD.

IOty ra  HOFRRLD LIRE, RRBEN
# %18 327> Nakabe-Higashio-Chen-Suzuki-Kim
WCRLTREDORITHS.

An Experimental Study on the Flow and Heat
Transfer Characteristics of Longitudinal
Vortices Induced by an Inclined Impinging Jet
into a Crossflow
BHBKBNBH IR WE, <MD HA[%
LWOT, —SHHLTHBELWN. ZOHE,
B P D B ZRRE TR BV B WL T, R R AL I i

RIW DI ETHD FHREEERZ BRLE S,

H, FNEFH LU TERMEEZX S BEO S &7
STERTH L. RMOBNLT 2 EHRENDH S &
BN, FHEEEFEE CBEE LIz,
% B B2 17 o 72331 Seol-Goldstein 12 &£ %
Visualization of the Effect of Acoustic Exitation

on Vortex Structure and Energy Separation in
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Jets
THob. ZOMLIE, ZORLDEFEETH S
Goldstein BB &, B Y ICR<HLENE
Kurosaka 51 LB OND RTINS S (FD
FSEDORFHRHLFIZOR—N—THHINTW
%) . IS OFETIFATI, IR/ VHaOns
A2 U 2 KEESAEE S BEE U T, MR AR S
DEZET LD EHER D B WITEEIRE O I
RE—NEL, ZONHMNEHR ZIVh & OFE#E
(72 b HRER DG AT B E SR 12K
FLUTELRTS I &, TNAVNS WS IIEEER
FEN RS RO FHRE K DR 725 —F T,
TEIRBEZEIEREDS R E WIS EITIL, T ETRIE A AGT
PETREREN 1 LBz 2 &, NS NI E
nTtns.,

ZOEXE, U RAXE— N —&AWTERICHE
KEBHT S E, REERBENHETEs L%,
WHNOREEERICE > THOMNTL, X5 ITKR
ZHWTHEZRE EOEBIRENZHE L, KEE
WHEORICHES T, EHEREOMMMBENLTS
ZEEHOMILTNS. FEOBHEIL > TK
MEGRESEN LT 2 2 S 3 LETA S ST
NG, IO OFRMETEEIRRE OO E
BHOZEN LS Z EREBRWITHBIILIZZ &
ZH 5.

A SCTH O o F=HRBRITER < v NERK &
WIREEFEENET. &2, RERENE ER
DM N0, 1 5BEELRSNZDT, &
DEFE OVERFHEIE NS O EEIR E LR ST EA
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1. 5K#EE B/METL. 1 KEETHh-E
HERXNS. HREEE S REREDEMNT 0 KL

FoBEITIE, ZOBREORY—TEEEATES.

L7z o T, TOARE—NERA QRS EICER
I RIFT OIS EHHERT Y N0, 3
BELLOBHETHSD. ZORNSTDE, ZOWH
ZED SRR 5 DN BRIIZNWD, TAY —
EU#BONBHHSETREE L RVEBL, 2T
TR & XN TN 5 AR BRI, TR A
LEABREOREN RS BECHERAT RERKE
BEOAHICOEETEHLOTHD, TOEKTIE
—REBEE R > TWD.
KIZHERB U7=WERslZ, Pinot-Alvenerie 1245
Thermal Influence on the Behaviour of Vertical
Plane Jet at Low Reynolds Numbers: Stability
and Direct Numerical Simulation
THD. ZOHRE, EHFA S ARG
FEZEIN B B TR IVEIR B B WIIN TR IR 2SI
LTWwa., EIZEL T VD 2 ROTERICE
BLT, MOORELEMRITEDNS O 2o/
HERBOTE TH D . NEMPT T, AR 2 1T
BERRL, EHHERZ Orr-Sommerfeld T #
HEEMZERICEHL, £ ZNTHETLI%
NF-REFEHLT, BadL1 IV, B
TS5ARTEOEET LRI ZHEL TnD. Z
DRERMNS, FFHER, WREHNERVWTNOEEI
HEREREL DAL EMLLPTVWIEZRLTY
D, WERFAERICBDTARELL P TN EEH
SRR D WY, FEHVER TIRIZN & - THRN
M X N, REENME Xhs S8R LBET
HBN, FTNEFRAOERVELSNTRS. o
5, BHEEICA U TESEZHWZ DNS 217
S TW5, ZOHE, g2 RTELUTRDHES
THY, EEALEREBROBREMFTTLILE
BB ELUT, VA JIVABUIRLERTOZTILD
2HIFRERZEWVWL O, 00 0WETELTWa. DNS
DEERN ST, REEL LT WRAERIZBNT

ZEFFE19984:10 H
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&, FRERICHARD ERZEORER (HEER
B) NI s EREINTVWS. ZORX T,
ARLEMHTE DNS THRET S L1 JIVIENKR
TRICEY, RRFELEOMNEGOE®, XFHER
BV TAZENE URT WHEE OB IA AT
HPTHONTHWRWRETHTRORDHD. Lr
U, LD T2 NBRIEESHREET A TH
D, SBOFEREFEE LW TH 5.

HAH—2MNFHIL, Chung-Lee-LeelZ L5

Turbulent Heat Transfer Measurement of a Jet

Impinging on the Rib-roughened Covex Surface
Thb. ZOMmT, UTARANS RS VERE D
AR ZERERICE > T D HaORRERE, K’
i 2 A W2 R TEH R EIAT Ko TR ITHERT U
EHOTHSH. ARELUTEIFHREND O, £zt
RAEF T HYAREE OB RERITOLD BEZE R
RETZ20120E, UV ITHEOEANERTH S Z
EERL, U Ty FOEREREROZE 2N
ERTERTHS. 5%, FERIMIEHE OO
IRRGE LT D &, — R E OmRIEEAO R Z
M2RNITCELTHAD.

%17 Furuya-Kinoshita-Nishi {2 X%

Vapor Explosion in the Droplet Impingement

System

KOWTERLTHERN. ZORIIEHZER %
#7250 TERW. UL L, NEIIARIPb-Bi
)V EHERE AN - TRUIVKEZE RS, H
FHZRTE &K DVEEAR 32 BRI LARE O, /KT D268 2
EHEETAHATTERLZHOT, HRENHD
THD. T )VEHEE OEE - EREORE » /4
AT LT RE B RICE DN T, £
HILE TERATEONY — 2N EL, TNE
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Mixed Convection Session

(85 11 EE G

PR 3 GREIRE)
Shigefumi NISHIO (University of Tokyo)

W E LIl onT

Mixed Convection 1ZBH3 5% 21y & a »TIEAHF
18 @r‘iﬁﬁ@ﬁ%‘lﬂéﬂf’:b\“ N0 %)7-1‘\‘4@ N
AT 2 O0NEY T G h b - 7. R}
i\ Mixed Convection IZPRT 5 EZEZ SHLHLTD
14 58 & Uice AT Ay &g Tk LI
EOHFOL, PREFIHREEEE (DD N —L4
2T DEIEEVEREIZDUNT ., RERRASELAI B T
% & SR E R ACE Ul PRI D 2 f5FE1E
L5 0  AREGRAE I BEIR RO T ATREN D D B
ZEAFRUIGRCT, Ar—< E3BHROTI N E D
FLEDTARBEONEMNE Uz, Fo. EHIE Mixed
Convection (ZBE3 AWFEORER 37T { A H?ﬂ‘[ ETH
DT, AT ZED LA EIBDHDODYT -7V E =
—ThHDHIEEMNE LU THEE, b, Fatomsdd
Heat T rans[er 1998 @ Vol.3 1Tl S T4,

MC1: "Numerical calculation of natural and mixed
convection in a Czochralski erucible under transverse
Magnetic fields”

MC2: “Study on convection heat transfer in a
ventilated room with horizontal partition”

MC3: “Mixed convection flow and heat transfer n a
horizontal divergent channel with bottom  wall
heated”

M(4: “Convective stability of mixed flow between
permeable eylinders with internal heat generation”

MCH: “The effect of forced flow on turbulent natural
convection adjacent to a vertical backward-facing
step”

MOC6: “Turbulent mixed convection heat transfer in
upward nclined flat channel gas flow”

MCT7: “Typical heat transfer and flow regimes in the
induced mixed convection phenomenon”

MCS8: “Heat transfer m upward mixed convective
flow of water in a vertical channel”

MC9: “Heat Transfer in civcular Couette flow with
buoyancy:Radius ratio eftects”

MC10: “Combined free and forced convection heat
transfer in a horizontal annulus”

MC11: “Coherent structure in the near wake from a
heated or unheated circular cylinder immersed in a

- -

stably stratified flow”

MC12: “Turbulent mixed convective heat transfer
in the entrance region of a helical uniform wall
temperature”

MC13: “Mixed convection heat transfer m an
annular enclosure”

MC14: “Mixed convection heat and mass transfer in
a radially rotating square duct”

RO - TN BEOEIT O TR, [RERS
B ST IR & B OEHRRS (36611‘
M (C30) B EICRBITE 5
Z 535,

BT 1T B HAPRHER

F9°, MRS B BBRERIC DN TR, 77—
JUIRENES: (MCT) &Rl (MC9. MC12. MC13.
MC14) Mo . ZHSITT N THgER RIS
L AMETH D AT SRR OREES OB T
HDHEEBIT. T U I EEERH RO R I
BHTBHEIAPRENERDILS,

MC1 TlE. F 37 I AF—RichBiT A1 ”]Eﬁi%
DR - I “4\0)—@”5“7&\ S S S NG

73 3D RIS
T AHBDED fﬁ%%rﬁ\lﬂé ST
R ERDILS,

[0f534 Couette FALIZDWOTIEMCI & MC13 EDR
S>TNA, MCY T, EEORA A28 &R (N
AL, SAEEEE) O Couette IVDZEEIHTIUNT,
FEEEL (0.25~0.8) (1ZHEEE LT 3D iRt AL & 0GR
LTC%, MCL3 Tld. SO LRIDIIEEE, TR0 D
FEANGEIBET 3 A 945 SN (DR E1C X D Hlk
B RS S N AN Y == = S s Pl e e ) ElETe2510)
BRI RIC L O ST Do HIMER TRV
T, OTNBIEEERUTE A S,

F MC12 T A AV Jﬂf%iﬁhfuu%iﬂf‘aﬁ?ﬁ
FTUT B BB 6 5 HERITROFZEI DN, k
— & ETIUCED CEUERTRIC X D %ﬁéfnﬁ bo K
124 {Gre/Dn2(1+Pr)2 (Dn (3 Dean £0 12k D@71

DR L5, REL - IREE LX‘J
VAR A ¢ YA
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X9 BN OEEA R U T D SRR, MC14
Tl RO R v B4 5 ZAEE
WEIZBNT, B0 S LAHTIRIC L D IEREI NS
HRODA#FEAAE S RITONT, AMBEXREZ S B i
B SV AR S DSUERT RIS L DR ST 5,
BIREX M1 5 3frtiiih R

kD & 51 MC12 B XU MC14 TialERicEsi
% B X IO WFEDNSHR £ 75 - TS0 BiEX AR
HE LI E LT, S5IZMCI0 235 3, MC10 Tl
TR (NmISEBRsR Iz, SRS 121 5
FREAEHRIC DN T, BIEX BB DT IR &4
EMEEIC LD EEAL TS, IEHRADOHIZE S, W&
WX BEX MO M ER T L BREIC A > T/
b,

¥ MRV B I

MC3 Tl AR Ol SRaRt i (ki)
KOS DFBFAUTNT B HPSHROFEIZ DT, 7]
HULE TR E U7c B R S S AT B MRS
CIREAVERIAI SRS S S RICHE AU, 2
TAFEBITR U7 2 SR, MC4 Tl TREE
2 LU D limiE g 4 I RO s ErE & 5
TR A DU TH - T 0 . BRINISIAORRES
BOFENTFER UTEERHEIC L Dm0 5, Bkt
SR IR R LT ONTHEL TS I Lk
o, MCS Tl B insenE e, MRllog A
& 27 v TAAT 5 RUREKICEOTHEESILS
ELRE SRR b A FE 3 28 G O sl
RIZONT, k- & EFMC XA EUEEIEIC X 0 S
A, B AR ATRESRREE DA & & BT
HIEHARAN LB 44 BIRGER ER AR L TS,

MC8 TIZSNEAS I BT 5 L&A & ) By
RO T D . HHAEHFRISE 1 BB s
& LTHERLAERTT 5 & & bic. ThAEShMaE
HITLDREIN TS, 9 LRIk TIEH 5
HDD. LT — & R— X OREEI3BH THITH S
EHEZ D,

M6 Tl Hifid 5 dmiinss hre ook
FREIZ DT, BRI O ) Ciltliiie g
HBMBIC DN TEBRIN AT L. FIEICH bR E
HI LT B DY, EHIITTEER L E B D,

FEEPADRICHIT B IR
MC2 Tid. #&ALES 22 (R NI

(CEWT 721998410 A

X9 BIKFEH NIRRT SRR D 8BS A
ORI OO TR RIS L D S T,
MC11 Tl BUREmRHRIC SOt L OJEm
BB OHEERNICONT. FROBMIELDOZ
B — Ly MIEICHER UTEBRIIZEN T
bo K1, MCT TR B —EI A T4+ 2D KD
I PRI UL B ) B S SR RO TR T
L7251 U A k% OIMC(Opposed Induced
Mixed Convection) EPECN, MO TH#EE LT v
RLA A S SRR AR MG & A KR S EEE
RIZEDIEHL TS,
PIROBHRITHERISONT

X T, BB (Heat Transfer Research) )N
B9 A ERD—Dld. TOWFEINIRE LT A4MHE
BThHHEEZOND, T I T FARICZOBSN O
SCERDT AL o

MO (3RER O iSRRI T 5T 9 7 FIVAF—
iy MC2 ITBNZERE L UNERE TR, MC4 (38l
.7 4 VF —. MOT JEELEFPY—T Y1 7 1
vy MOLL SBREERTE, MC12/(33 2737 MEGSHRITD
i AL E T AL MCL3 EnEnEEE s, MC14
RS A R & LT L T B0 2Ot
Bt st o DU TR BB 370 9 1B D AL,
MCA ZBENTEED (JIARNHAHD) RHIRD
Mixed Convection 255 &9 A7 ioBhEhm s i
IHMETE D - 72, R MCY DL H 1T, MBI
FICE T D BB 5 RN S S G T — 4
N MBI W THEETH S Z L GE
T 503 DIFE VD, TOMXEREICERE L
FReifdhia- B T & TN TH A H D%

FMUT, BT 5574 Tid. Mixed Convection
DI TGRSR TR TH B LD IBbiL b, 29
Ufospdid THkibazeh S E o | REIFEEIC
& o TUMFATSETIE D B, b DIFEDEARbHFS
2D - TOAIREEPEE D O RAUSAIE & &
DI DA DTIEEINA I BEmEAD KL DITA
FLETHRSNANSHDOGRLDOFIN o, TR
i e AP L BN € 2 NAG sy L A I
T, BRIF— T — FEBIRF—T — FEEEHE L.
ZDOF—T— NIZEBHE18 ERFUT B T &3 E% 1=
BZBEET A RO O T 2 1T L7,

220-



ENOEERERSFEFRE Ly Y a YL Ea—

Two-Phase Flow with and without
Phase Change £ v ¥ g v

Two-Phase flow with and without Phase change Session

(58 11 BEREH)

M EHl (BB AR
Masanori MONDE (Saga University)

SOty arTiE. 3T7H (2HRRE) oRE
B, 3EOERRY —ty ¥ a IHTTIThbI T
B, BESNILHMXOARZ. CO0ky I aDy
A PV S BIEIN LB . FERWICILEZIRITD
oB b, H-HEREhS2REMOZAH I EN
N TESOKOEE Nty v a v TH-72, LTI
FEINTCHLOREBEE I XV MEIRT,

TP1 : KIGHEBZEZOKFENTO MRl 5
KA RBEZ A 74— OBEEKRI L2 DT,
SAETEEMELEMETH S, TP2 : FETATE
WO ERIRENIZ DL T KRNI L O
MIEINTNS, @BITE. 1 koo, MEdE. —
BBRERETIIEONTOAD, HEVHERDODH S
WNEICITEAZ i » 72, TP : BfnmmriEdd 572
WDICNFIZBIE 7 4« VERD AT, 20 &0 M
WOBILEEENRIEEZFE LTS, TP4: FEH
IRFgE T, FEMBIZ 350 F BT, &S d K OLECE
TWRLHEEEETNVEEMROTY I abYa sl
Td, MIBO=Z—Xilh - 7R T—< &ML T
W5, TPh: YT 7 — VIR IC AT B E D
Bt B AR ILERN OB R ERFELL X
9 ERATOEDN BEROTENEE A E DRIEIZ D0
T2t o TR, TP6: BRWEFTEHRE
WERIRE TSI N A EIRESI A FEIs - #T
W& XOBLEEHREE I OEIZ D0 THRE
LT3, —Bia & i U TVt K =
CRILAT EABRLTLAS, TPS: BEHEZIT
TR PET 5 & &, SVaRm < THREH -
THEUSE/7OVR (ps OFERR) Eo®iR (10,000
~100,000 K) . &IE (10,000 bar) WFET 5,
ZDFER. REmLeEs T alg B AR S /AR
DBEEEICEN S, STANOR T, EEE RO 5
T f R A~ D Eh R B & O B B 0 B D HIC
DNT. WEINALEFINERITHMABET-T
Wb, EBIZLBZETFTIVORIENERIN T SITN
Eb o H LT E LU THERNF/ NS, TPI: M
% (d=2.1 mm) NORENREN SRR E 225k —

KEBNTHRI LTS, TP10 : P EHTTOD
HERRE R A NREMOMEREEBEMER T
HBELLDELTHES, TPI : i FlRR O #VRE
OAEHED . BIRFREITEELSINSEICELHDTH
BEEZ L BEOFE & BAR A O B 2 HEEHR
Lk > TRk TNB, TPI2: E— MR U THOHE
Kk AR T B 7cdic. BEHD & O IcEREIT
S TBb, I w7 DADEELD HH3ERED
IEBEEN T FEE 1L - fos TP13 : HEWNIZY A 7
074 V&EANA ZIVRICID fFid 7o & 208
EORMAERCEHREAZBE L. ERHEEINTHS T
Al & OB AT > T b, TP14 @ REIKN
DEMNH BT TBERER Y DORA NREHHL
EHOTHEE LTS, BinEE KA NEORMZ
LD KL SRS TOEFRIC O L TRE LT
Wb, TP15: £ — MXATHOYA v 7 Filn BT
DRFBALERERE L, BUZEIZ RIFT A v 7
Ay Y a OFBIIOVTHE LTS, TP16 : &
WE A Sl EOKFEREIMGETALED
JIVTRERC 7T F 70y FESETOSRK
OFEHEZEHE L. EEMO TR EDHBEIT .
IKFE AN DM Tl BIrEXEE T IIVHEA T
XN ERG T VFEEN-ETHOI &%
B LT D, TPI1T @ & RO FEFEIREEIC IS
% RETORIRS DB, AR FRB KL EED
5k /11220 T, Lennard-Jones potential 2 1T
SFEHFNFEFAERSL TS, TPIS : i In#
TO CHF 28& L. CHF o PRATS
ZoNBI & KU CHF b5, EHNw--< D&
Uz B TIIE BRI O & 72 505, OBl S Tl
WO ERITAZEFRELTS, TP19: ]R3
A MNRIKTOD CHF (3. K54 77 METIVICHIE
DT hLAVAYNETFRSy VEERTSH D
LICEk > TFRTE S, — k. RA NRHUKUGHIR
(B\BY 77— NPEiad)THET S CHF I3.DNB
EFNEMOTFRHAINTS, DNB €7 /LT
B L OK[EEHDO R RESMNZE sin BETIEA
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UTeERUBR A A REREFHRA NEH S FH
LT 5EH Weisman & Pei DEFIVERI 5T
W5, TP20 : AP EN T TOKIRD K& & W7
— I D ORFRME BRI RO TS, S HIT,
Hertz-Kundsen @ H&4 FEBRICHAAA T
fHEMRIC & » THERBREEEIT - T 5, RIEHRH
CEEREIT . MEMLOR BB TH LI 0645
—BOHERPNFEINLIMETH S, TP21 : 8HH
% E59 % Taylor bubble #& OB IZBEd 5t
HET->TH5, TP22 : BEXH—KFED Slug i+
Bubble W T FE THR I NS & ZOEERESC.
SHEELIZOOT. ADOZ A Y 74 —ZFITHR
HLTWD, RO ERENEGEFHIT H70DD
ETIIVERELTWA, —F TP27: HCFC123 @
B THIRE S DOKESEENFHET HEEZD
RBTWEIT->Tn5, TP23: ZMHEY A 7+~
DEFLOBILFEL LM T H7CDIT, ¥ A 7 DEE
DA INEE VBT . R U TH 6 fo s
FOREEBTNDS, 47 oEHOom T, &
EIZ U ARE LR TH - 7o, F /2. 100 W/m2
DEBHENDE SN TS, TP24 : EHEHEZM
PR EE, REERNICK > TRIED LT AL
BEFETIILOO BN ET VEREL TH
%, TP25 : [IRHETOREmEAIZ#HBAT LT 5,
TP26 : EK 44 T Non-stokes fiF (Rep <
1000) EFRP 2 EF LT B EE DR FOEREZR
) L EELEIABBAMICOAR D> T3, F1,
TP31 : RiFREPEND AT — L LD /NS EE
DR F DR EPHE 2 HEFHRIZ L - TR,
WA EEHNDOHMEERIIODWTOET IV EREL
Tb, TP28 : AN Y — N TEIKRYT S
XD, WHEARIZHT 2 ETIVEREL TV 5.
EFIDhCHMEFBEINENERMER{ —#
TAIENREINTWL A, TP29 : HERIKIEP S
BRI LT R T VRS L. BdnEICRIE
THERT AT —DEEDBILED R 2 LT
B, BTRREKEFAL. ThEROTERIGEE
T4 3 HEEREL TS, TP30 : M %
PA T+ ORET 4 A EEORFEBILEIIK
BTMEABOREEBRE LT 5, oo RIZ
BODBEDOLAERANIIH—TdH -7,
TP32 : PR —ARZR Y1 7 + > D CHF &Y, E I
O TORIKI BRI E » THOBHBOIHIR S
BIEMSRELTHS, ZOKH AR ZEBEMN
FTRICHITTA 7 4 PAICHEEHRAL. A 814

{ZBABFFE19984E10 5

FEO CHF OuEL#EKL Tnb, 22 TO CHF
OEMNTFAERIIL > T 2O oHINLE &
RO EHAERERD T 5%, TP34 : slurry
bubble column D E &K 3 I 2 HAEEMT L. £
B & O W AIT > T %, TP35 - #IE AN O i
N TR A7 BELIRTTETVERELTH
5o TOETIVERIZ, AMITERT SEMmMESI
HHh . M ORE EELHPIRES A OHE
DA[FEETE 5, TP36 @ KUAX T 7 VA O 4 % 18
BT EEE EROBHITRASTTOEIR—EE
LTH O Tz, TITliE. BeLIEN S
BEENTOABEDEFIVEREL TS, 4T
SAVHDORT T OBEMEREB N I b—T g
VWRE &L o, TP3T7 @ Gk THAET S
MERE EOKISIAER T A NDORE X% L. T
i, KRRV ENTTHRIH LTS, b5
L LTS U 7 MERIZ X - TS #IZ
HRXE o5/, BENOEEEZ I 5,
IO X IRBT TS A ES T T HME O R
TR S EHE LTS, TP38: 2 DD
BrRAEIZ D A ER D, EOITR L Ab3Iiciim
ERELTHA EE, REATHE. FPHEIREICT
5> TWA, JTOfR. AT TEAEEREIZX - T
REOOBEPRLERBMENELTVWEIETH S,
Iy hoE—0# A oHEBETE L, R
BIIFENMCHELEL T AN EDLZDOLRLLH
Dizb/hNEnkpitliniFrco 57 0 —Tld. &
ETED » e &BNTIN D, REOHHRESE &%
CTOEERBIIET AFRIET. SBFTETHEA
A THAHH, TP39 : HHNICE N THA X
MR LT B R NRESH &R T1556 O R
WF— 7 AEHR L, 22Tl onsts (F)
ZWE. TS5 — RXT=2ZX7 MU FAERMD
EROTHEE DR EE XA TS,

Aty g v OFESIE, ZHREORERRUZE
HETLHEDOTHY . RRMHEOREES [ “HR DI
BT RETEZ2HEBARTO LWL DIEAD
N2 BRBEEIE SN, WO DT, WhiE
DYy g rDHEHIGHEYIIEEHIITERZ I,

bbb, 0ty v VEMBLTE/N., &
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Flow Boiling Session
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Tohru FUKANO (Kyushu University)

ZOtyarTiRE2 40> s, BT
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WHEE, E_a— bk RE—FTH >/,

Fim X OMEIUTOR®OTH %,

FB 1 T, B &4 W OF B N Eh IR O BEIR
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TOBMDNEBEGNEC D EEBRRTND,

FB 2 Tid. saHIxiRed CHF 2 #68E ) F &1 b
DOIEHITIRFED ® D & Lhig - frat, MEBNT 5
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TV TOKID FREEU KD EFROBE U
CDEIMKRTHHE, BEAHATOCHERN L g FD
CHF LFRRBETHDH, U >U, Tkl g FTOd
DEONEL72BERRTNDB,

FB 3 T, \AKHE R B 5 WITEFRA Ji2h
FAHRANRTATT MMEERKD - BEZHR,

FB 4 TiZ, HFC-134a & HCFC-123 & OIREA B
OB R h T, bR DK A
UFA YT ENETNOEMBADHEEOMELD
REZEDTBH, ZIUI T =)V DSHE & Ak
BEEICKDIE, H2 AU T ERTIRENIEE

-23-

TRV ERREILTNS,

FB 5 T, bl /KBUR T4 2 BLEE U 7= BRI
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NEEFRBO AR EOMBLD, ThNEDX
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WM< PWEZIH T EEERBICHS ML TN S,

FB 6 Tid. #1727 — Vi DB, sy s
7—)VEQO—RRXTERIN, RBEAHRRIT. Tkic
&K B BRI AR & DBBRENARTRRICR - T2 & &,
BEERIZHW T 7 ONT T & BB AR
BT BRI AEL B EE ATV S,

FB 7 Tid. AU A AL JVF 2— TR TOMEM
Ji B TR, R B L IR A N RTA1
7RO 3ERICHTENBIE, RITTT I
EEERBONTHOARANRICEL, 2:XhE
ERMOBEERIIKELIND LB T NS,

FB 8 Tld. EFH M OMMME 2Nz s DEE
BN OBEIBBEAEEII DV TERNITHEH L, K
DRHIBE B ERDEE OEOHE L0 2.7 5 1
BYB e, RABKEEEEHENRBRICE ST
BT 5 2 EERLTN S,

FB 9 T3, — M O BT A i 2E % £ 5 et SEAR
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EEEEH OB AT BN, U T Ly M. B
ARBLUN—-2 7 bEIOHNICH T SN, B
EEMRIZZNSITIG U TEDIR RS ERRTN S,
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Freezing, Melting and Solidification Session

CREEL I

O E (BARFTLEIMEELE S 2 7 4 TS5
Kengo SASAGUCHI (Kumamoto University, Dept. of

Mechanical Engineering and Materials Science)

1. XL&HIZ

At a TRAZ—FEKRIN, Proceedings
B SN E - REEBIRR T 24 WTH D
25 (FiE @ Brighton TiX 33 %), [Natural
Convection] 72 E Dty a v Th, MREKE
 PE-EHE LR SRS R 6N, SREIT
RIENC D - 7= F BN 2% F O R O B
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Living, researching and teaching in Tokyo
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Karel BALATKA (Dept. of Mechanical Systems Engineering,
Tokyo University of Agriculture and Technology)

Introduction

It has been more than seven and half years since
I left my home country, the Czech Republic, to
study and later work at Tokyo University of
Agriculture and Technology (TUAT). TUAT was
established in 1949 incorporating the Tokyo
College of Agriculture and the Forestry and Tokyo
Textile College. The beginning was rather strongly
agriculturally biased. Today TUAT comprises two
faculties, the Faculty of Agriculture and the
Faculty of Technology. These faculties are located
in two campuses in the suburbs of Tokyo, that is in
the cities of Fuchu and Koganei. This is a great
location if you hate rush hour trains and live in the
central Tokyo area because you always go in the
direction opposite to the crowd. The campuses
themselves are very nice with plenty of greenery
hiding the buildings. In Fig. | you can see the main
entrance to the Koganei campus which houses the
[aculty of Technology. Can you see any buildings?
There are more than twenty-five on this campus.
As for the people, TUAT has about seven hundred
employees who take care of about five thousand

Fig. | Main entrance to the Koganei campus
of TUAT

students. Not small numbers, are they? Over the
years TUAT developed from a university with an
agricultural  background into an institution
covering a wide range of technical fields including
mechanical  engineering, computer  science,
electronic engineering, efc.

I came to Japan as a Monbusho scholar to study
fluid dynamic and heat transfer in Prof.
Mochizuki’s laboratory here at TUAT. Before 1
came to Japan I worked as an assistant at a Czech
university and I had the opportunity to travel to
many countries in Europe. Through my travelling
experience I learned that you cannot judge people
and a country through your own cultural
background. It is always necessary to stay in a
country for some time and learn about its culture,
customs and people to understand them. This is
especially true when you travel to Japan! For this
reason I did not experience any cultural shock as
many of my foreign friends said they did. Also,
there were plenty of pleasant surprises at the
beginning of my stay in Japan. 1 was shocked by
one thing; however, the small spaces. Leaving my.
wide university office in the Czech Republic 1
came to TUAT and got a small desk in a lab (the
room was not much bigger than my former office)
that 1 shared with 12 other students. At that time |
immediately understood where the Japanese sense
and need for miniaturization came from. A
Monbusho scholar’s life in Japan may not be that
bad if you are a single person eager to devote all
your time to study and stay in a cheap university
dormitory. If you, however, have a family and
wish to stay together during your studies — a
natural thing to do in the west - prepare yourself
and your family for a pretty hard life, especially
due to insufficient financial resources.

After receiving my Doctoral degree 1 started to

work at TUAT as an Assistant (BhF) and was

recently promoted to a Lecturer (F&6).

-43- Jour. HTSJ, Vol. 37, No. 147



Living, researching and teaching in Tokyo

A word about my research

My work is—not surprisingly—focused on fluid
dynamics and heat transfer. I worked for several
years on the problem of flow in an annular conical
passage, which is shown in Fig. 2. Such a flow
passage works as a diffuser and my work disclosed
that in a certain Reynolds number range, such an
annular diffuser forms a Karman vortex like
separation as photographed in Fig. 3. I also
developed a program for simulating this highly
convective flow and obtained interesting results
not only for the flow behavior but also for the heat
transfer. Interested readers are referred to (1) and
(2).

Later I moved to another hot research area, the
cooling of turbine blades (see Fig. 4). There is a lot
of this kind of research going on in our lab. There
are several research topics, which focus on ribbed
channels with or without a sharp 180° turn. The
heat transfer in these passages is measured by a
large number of thermocouples and studied in
relation to various parameters such as the rib

Fig. 2 Schematic of an annular conical
passagc

SN0

Fig. 3 Toroidal vortex street; 1) perspective
view, 2) cross-sectional view

arrangement, channel aspect ratio, Reynolds
number, Rotation number, etc. In addition we also
study the flow behavior by means of various flow
visualization techniques to be able to relate the
heat transfer and the flow behavior. For further
information please see references (3) and (4).

[ also do research on cooling of a turbine blade
trailing edge, which forms a convergent channel
with pin fins installed in a hope to make the heat
transfer better. Another characteristic feature of
such a channel is its pin-fin-diameter / entrance-
channel-clearance ratio, which is of the order of 1
(D/H=1). We have a model of a convergent
channel equipped with pin fin(s) and we study the
fundamental aspects of flow behavior and heat
transfer in this channel (see Fig. 5). This time the
heat transfer is studied by means of thermography
where the temperature field is obtained using an IR
camera. Now look at the Reynolds number. It is
1000 in both pictures. Did you notice that there is
no Karman vortex street behind the cylinder? It is
very common to be there for this Reynolds number,
right? Well yes, but remember that we have D/H=1.
For such geometry the flow is no longer two-
dimensional and the effect of the boundary layer
on both channel walls plays an important role in
stabilizing the flow. In addition the flow
accelerates downstream which is another factor
contributing to the flow stability. For more
information see reference (5). There are many
other topics being studied in our laboratory but it

Schematic of a Gas Turbine Rotor Blade
External struciure l

Internal structure
/Y

Tip cap i $
holes cooling -~

holes —

4091000000608 0

| 44

| Cooling
| airflow

Fig. 4

Schematic of a turbine blade cooling
system
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would take much more than just three pages to
introduce them all.

My academic experience

Within my academic duties, I teach classes on
Computer Basics and Computer Programming. In
my class I have about fifty students sitting in front
of fast computers carefully listening to what 1 say
and exactly performing every step I tell them to do.
That is very nice. What I miss, however, is the
ability of students to discuss certain problems and
the students’ creativity. I often encourage students
in my classes to get involved in a discussion but
with very little success. “It is the language barrier”
some of you may say. No, my classes are bilingual
where Japanese is used perhaps more than English
is. I believe the lack of students’ involvement is the
outcome of drill-oriented, lower education with the
result of not developing creativity skills. T see this
as a disadvantage for the students and hope this

Flow visualization
Re = 1000

‘*\50
—""‘—‘—

Temperature field

30 35 40 45 50 55 60 65 70 75 80
TEMPERATURE [*C]

Fig. 5 Flow and temperature field in a
convergent channel, Re = 1000
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situation can be improved.

From time to time, I make obvious mistakes on
purpose during my explanations; it is good for
attracting the students’ attention. In the west,
including the Czech Republic, students react
immediately raising their hands and telling you
that you made a mistake. Not in Japan! When a
student notices a mistake the first thing he does is
he tells it to his neighbor and this way the news
travels around the class until you can notice an
increased buzz and that is all. Only in very rare
cases, a brave person raises his hand and tells you
that you made a mistake. 1 was told that this is
because the students are shy. I don’t believe they
are. I think they were just educated in a way which
forces them to respect (at least in public) a
professor or teacher regardless of what he or she
does. 1 see this as negative thing. “To err is
human” someone said and this holds true for
anybody; since we are human, nothing more and
nothing less. 1 am not surprised that there are an
increasing number of young Japanese people
indirectly expressing their disagreement with
various kinds of things in various kinds of ways.
The above may be one of the reasons.

Closure

I am leaving for my home country next summer
to give my son a Czech education. During my
years in Japan, 1 learned and have come to
understand a lot about Japan and its people and I
also came to like many things here. Now I am
happy to be going home but I am sad to be leaving
Japan.

And by the way, I still sit in the same room at
the same desk with 12 students around ...
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