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In Memoriam

BErnst R. G. Eckertl

In the year 1956, a young assistant professor at Kyoto
University, Takashi Sato, inquired whether he could participate
in the research at the Heat Transfer Laboratory of the University
of Minnesota, indicating that he was especially interested in
solar energy utilization. He joined us in the beginning of April,
1957 and carried out research in various fields, among them on
cooling problems in gas turbines. He also attended the Annual
Meeting of the American Society of Mechanical Engineers -at
Boston, participating in the sessions on heat transfer. He
stayed with us until the end of March 1958 and then returned to
Kyoto University. A trip to the United States brought him,
together with S. Sugawara, again to our University for a short

visit.

I stayed in touch with him through the following years. He
was a gracious host to my wife and myself when we visited Japan
for the first time in 1970 and at subsequent visits. He showed
me the laboratory in which he worked and gave us a guided tour
through the historic sights of Kyoto. We met afterwards at
international heat transfer conferences and I was frequently in

touch with him on matters of the International Journal of Heat

and Mass Transfer, where he was a founding editor.

I will always remember him as a dear friend and hold him in
high esteem as a kind and upright person, deeply devoted to the
education of the youth, to the increase of knowledge by research,
and to the need for international cooperation in science and in

general. The heat transfer mommunity has lost a valuable member.
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In Memory of Professor Takashi Sato

Professor and Mrs. Warren H. Giedt

Mrs. Giedt and I treasure our long friendship with Professor Takashi
Sato. We were especially pleased to meet and talk with him at the recent
Eighth International Heat transfer Conference in San Francisco. The news of
his death was a shock, and we were saddened by the loss of our friend.

However, we realize that we were fortunate to have the opportunity to
enjoy his friendship for a quarter of a century. Although our acquaintance
resulted from common professional interests and activities, there was a deeper
bond based on his appreciation of cultural and artistic values and his

personal sincerity.

One of our fondest memories is being welcomed to Kyoto by Professor Sato
during our first visit to Japan in 1963. His thoughtfulness and arrangements
in introducing us to this beautiful area contributed immeasurably to our
understanding of the culture of Japan. We shall never forget the mizutaki
lunch in Kyoto temple, the trip to Mt. Hiei, and experiencing the tea ceremony

performed by a master in his private garden and tea house.

We shall miss Professor Sato, but he will never be forgotten. He has
left a record of engineering accomplishments and achievements, and the memory

of a warm and perceptive individual and of an understanding and loyal friend.
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T5CDT. ZhoDHATAHL L > TRHAT UDHBINRVIREL S 5. FixedltH AE
EBELAETDEETH %, Bubbeless WIEFHP LR T LEE LT 3154, BRIIAHE
DPERT B ERRT BRETH S, —BREET CUREN 20~1003 Y IV ORFT
COBRZHHE %o Bubbling Wd5IEHREIRAE T H A 2SR EE D B NRE LEE Un LA LT S
NERBTH 5. CORBLRRELAD < 5 3 EMESHEHOEE (grid region). FEHE
Sk (bubbling redion) BXU T Y —K— F4Hi (freeboard region) M3 DX H 3,

Vol. 26, No. 103
—114—



Fixed Bubbeless Bubbling Slugging Turbulent Fast Dilute

Uo T T T T T I D

T
Umf Umb Ums Umt UFF UDT

Increasing Gas Velocity

Bl 1. WFE L RiEOEMES
Stuggingld. HABLHFER X SIENIEZ L REEPERLEEFLLREIRLRE X
ORETH %, Turbulent k. BROFBOE = BREFRELRBRICLERLOHMUIRY. &
ALY i&?ﬁﬁﬁf& 3, TOER. [RERBETHON S &SRBV REN D
PEEUERV, Fastll. RTFORKEELEL S0 AZBEEOESN B LANGRXE
h. TRREIZhRZAAS FTOBONTFHRHAES N IRERIEZ VS 2 RETH 5. FEK
RN TFREEBLUN AEHERERKELKET 5. BRCIKTREDORY. 755 —
BBVEAPIIRERIN ZNTHBERSh. CONTRBERURY. BIELVLVTS
BETHTEN AOREBEFIIThh 3 hh TV 3, Diluteld. ZERHEDFEIIEL
AU ah ZFEHRET. WTFBHAREESh. HAERNTFLORY v TEEBERPEL
RETH 5. -

D& S REERICREE . ALRRSMCRR S ARRERBORICEET 5. UL, &
h SO S < i'@iﬁﬁ‘-ﬁtﬁ%@'&& Y, FARNTEAVWT. EOLIREET. ES50
> R EFES THEBILT N RERSMERENE 6 h 3D OV TER IRV, mEREIL
ROV TREBNBHREF L L BERE T I XTI~ ODVWTOFRXHEENT 5.

Yerushalmi & Cankult‘S’{X. 22BasksS 0.95 DAT €. RTFHEREBEHAX VBH L EENRS)
BEEHEUTVS, ShE T, HATEEESF a—F 07 &R HIDERRICRSEE Urr
(HRGEEE) DA LOSISRCRlmgi bRz R 3 U TW 3, U T mBliiEb g cldss
FOAY v THEEIEAR DR TFORKEED 1 F—F—FWEREZEUTBY. ZORHAR
IHAI=BBVEAL I RORERKELU TV 3. Eh. AERBLRECERORMY
BREFREHE, 792 —530VERA IV XOMU VEBRBRBREE BT TS,

Li & Kwauk® Ui, H2AFEESHEHIXE . HFERENKAE L& X IETIRICEERME
D5 Y LB HERELE T SRR SERELRE L TR U H AGE & TS L
RLT. ARSI ERESD 2 L IIHERXARE M 2RBRBRIERU TV 3.

Rhodes & Geldart'"’ WX BHREML RN A BEREN S SBEREVEEWSBI0. H
AEEFEED VU TEREOR(LCEORENEAB S VR TRV LI RKETH S &
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EEUTV S, AN AREOERFHRDY 9 A9 ~OREEBD TV EHOD. AY v TEE
PREVWZERBEU T, Yerushalmi 56D K SV 5 AP —DFERIKELRL TH. BI¥
BAREONFREOF D SBRTE. PBIFHE CEETE DR FREA DS
RBLTE WEPHOAY v THEEREZEX 5ONBEKR TS 5 EHEHULTV 3,

COFEFHEONTRESHIHEU T, Gajdos & Bierl ® BXBEFEOEREM . BH
BHOPEEOENHELHTH Y. ThETRETRTB TR 3N 0 <&k
TWBZERFU. Yerushalmi > DERT B L 52D 5 XY —OF U WERBNBRORELEE
UTW 3, gk, Weinsteind © SR XBREED & ER/MONTREAMH LR LT3,
ChiLkBE. NTHEREPAREIRBIIEEEAMOREGTRIIAZ RS,

Yerushalmi &35 U Rhodes & ABEHEE O THRAR U CRERESLRRERETEU L > &
UTWE R, EROER D TEMO TRV, k. Lisk U THREBRIERU TV S,
FDWRALDVTRABDFRDRV. EO &I RFENIZOZBITHIE. BECR->TWS
“RERBILRE” WRIZOH. HEVEEREMBED LS IThh TV 30MRZ2VTH
THDEBZ D,

2-2. RREEB LU

KEREE ORISR 2 2 2R
T FAMEY Y RY (54¥ Test section
—88) WSS 0.100, B : (100mm 1D)
5.5mDBEHADT 2 YN L TT i1/ 2. Expansion tube
3. Cyclone
3. HADBRLHOLL 133 £ 4 Hopper
THBo §I YA —WARHED 5. Solid flow meter
0.20m. FX 3.0mDRHEHE 1 6. Fluidized bed
BT, YIUhe—mitE g (200mm ID)
. . - o 7. Distributor
INEEMLEEDH AR THEI 1
: : 8. Bal| valve
Y—DTED S I 4 Y —THRI 10. Orifice meter
ey 5. RFRSLT AT T 11. Blower
BEERRANELTIA T~ I (unit: mm)
MELRU. $4rovcHE  z | O
ShEUY IV N IR 3, 114 ﬁ s é_
RTFERBELY IV NI—TH 0 ‘;t:z‘:‘ P » 11
&5 AP~ T ORI KE L %2 = U1o =
R U T TCFH 4 — R Fl2. fERRSIEERREREEHRE
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F1. RWTFHWIEE
Powder Ps dp unf ut emf
(kg/m3) (um) (m/s) (m/s) (-)
FCC 1080 69 0.002 0.16
Zircon sand 4700 130 0.032 1.2 0.41
Aluminum 2700 422 0.20 1.1 0.56
N B TR & LTI E U
o NFEREBERY S I & 100
IO HI— ORI i 30
WTRES CEBRESEUTE 3 80f
BITHEL R, ZORTHE ¢
HroEmzoLCUHFasn B 80F
BYOO RBHEN, T4 &
y—omEsmIEoENy 2 40T
v T RAVTHE 2. é
KIWEBRCHERUE FCCR § ?r
F(VUBTLITME O o
PIEERRU . RIS EORE 1072 0.06 107" 05 1.0

DHRRT,

B4 cid s 4 ¥ —ROFEA
BETMHILUCEERET SR
HICHV R EE ORI 2R,
ZOEERI AT —~OBE 2.3
m OREIHEAL . KIFLH
FEIEREH 172200000 R b 1R
Ty EOKRWBEDKT 7 4N
—kHOTRFRIED S8
WACHEAL 2, FIRIES
3.5mm. —ADEX T0mmdDIESH
EOHI AR TH S, TORMEA
oLt FO L7 L
IV LOWMEEEL. ME
D OBFHRFRA - EHEER
HIERFRERS I, %

particle diameter dp , mm
3. WA

stroboscope

B4 . o b3E g
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FHROWED S 0.02mOMBI T — F RO FHER7—20—TRBEL. ThENLVTE
B RITok. BB, BT 1ETIL 0.0lm ATH S,

2 - 3. WEFRSHLHER

5129 4 F—OHEAMRAH R TR . ERINFRERE GR—EIRLNH ATHEE Ug
BNSA—=F =2 UTITo 2o HATHEEDNLEHAZVIBEL. ENEEREZI 1Y —HNT
—ETHY. T4 F—NTORBRENFERERECH S ERRUTV S, HTHERER
—EREB P SEEFELT 2000 T T

FaE. 54Y—HNORTR— \II_'mmh(@G§ﬂ3KWm%

LET o THRMU. 5578 soof \ © ]

HEE Upr BRI U CHIEAE D

G 4F—-TRWTCUEV—EEL. 1000{-1.36 .

EEBCI TR & RO —EEE

R &SRB, ThRDE. I 500 1

4F-OTRCHTORESY 1.74

—TWEREsEsEh ez 8 0 oo _*35-§4k‘/m28

BRUTOS. SOUBME bum 88y THENE

ERUBE. I4F-HORF 3 1500 l

WL SIIL . RITFHE ' 1.94

PREREOGXENT 5. 5 %% 1.9 I

U L. RIBRRT &51d3 g N—_‘

T GBI, BUY p | i I

FOH R TR~ R % 0 ————

UTE RN FERERMICE o () G.=78.4 kg/m?s

RO RTPERELAIER

BOUTUES. NTERES 1500¢ U;’:‘U m/s l

ERCEA K S TR —

U & Unr ORIQHEIRAEI 10007 T

BEE LTI B85 R ol \2 o )

MILREEV BF 15392 T

HY. ZORHRRE BEHE N

ILRRRE EHS 5. o+ 2z 3 4 5 8

. . height above distributor of fast

Urr BB IR R HETR bed Z . m

B Uy WET7OTTY b B5. 949 —NELPRME (FICRT)
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ERVTROR, $iahb. B 100
FRBREENIA—F—RZUT
FAY—TEHRB XU LB/ =
10,40)12 5 A EAR DS
WS BEE ke T2y b U
Jeo BIFROOEITRT THRCD
& AEIERYT LR TORBE
R BIGEBHIED I
5. FAF—TERIKTRE
B—ETHBERBBEMIL T

o
o
T

solid circutation rate Gg , kg-m™2-s™"

WEZERRUTV S, BTFHE 0 1 2

REL—ERRS. THEEEE
BEe 591 — LIBTOH

B6. Urr DRESTE

EARDEE TEHTOENEL

solid circulation rate

pressure drop
—dp/dz, Pa/m

2000

kg-m2.s71

Gs .

—_
o
(=3
(=]

superficial gas velocity Ug , m/s

T T T T T

z/D

100

50

1.5 2.0 2.5 3.0 3.5
superficial gas velocity Ug, m/s
B7. bt OBSERE

4.0

BUBBLING, TURBULENT FAST DILUTE

t 1 2 3
superficial gas velocity Ug, m/s

H8. mEmsntsEs

— 119~

Vol. 26, No. 103




<20 . BROFEEIREESFE
IR R o ZERIRY

Ukleli->T. EEORTHRRER
WU TERENOHIB LUA
ENRaEU. FhoOHROR
MRS BH ATBREERE U b

ZFORFHERETOD br& %,

W ODORFHEERRIIH U A B
TRDE Urr & bt OIERE H9. Ak X 2EHARED Lhik
8IWWRT. Urr & Upr THIEh BB EERBILEI TS %0 RWTFHERED 5.3ke/(n°s)
KV BPEVEE Urr & Ut BT RO BRFEREN DT NIITHENEILIHE
REED & EEREMLRAERE T U TRE » LRRSERBAEEB T 5, JThRZMUT. ®T
FERESAZIVIEARE. SERBLREN 2 > ORSILRBORCEEL. NFEREPK
FFNEAZIVECEERE LR R 52 3 BEFEOREEBEMT 5, £ RERBILK
R 5% 28/NOH AZEEE 1.3m/s OEIL. Yerushalmi &Avidan' D H3[E] Uk FpHEE%
3D FCCRIT2 AV TR RIREE U OEIEL L,

HO R R B U ERERYT, HHIEREY 0.0500HTH %, HWBLUBIE
BRI TFIERE L — 5. 6kg/ (MRS HABEEER. ThEh. 2.121/s BLU
2.79m/s WHREUVLESORKETH S, MB8RENE. CO220OFHEFREE. EhEh. &
ERE B LK UFEEHREORSRBIB LU TV S, B (D TEOBBBIDBIIAI—THY.
ZORREITERUTSH E2EBDP S, FE)TUHRHEL VOVEREORVESDBS 5D, £
BRI TR IR < . 0.02n BN R THRBRA 5. ZOTRILOERD 6. ERE
{LRETI Y IRY —DBEET 5 e BEDD O,

2—4. HTYUHOTE

212 R CIERRITC FCCRIT R 5 & Ul » ALHEHLIARE & RSN
BRI ST B 2 EBh Do ke UDL. BEOF + AV 7 VEOEBRNS
BV T REVREA S ORTINR EBEh T, S0k > Rt cEERIIL
REES R OEZDEVSBRARBEUTHED FVRELDONS A —F—BH D . SHOPFEF
DET PR,

B0 2 £ U RREER V. BRETCULISBEEE L LEADS 1 F—HOH
JEARAHTSH S, VN2 VBORTFYNER LUREARIIER 1 BLURSWRLU ., U
FCC KT OIA L FREC R TIRRE 2 —R R 7 RIEEE RN S A — 5 —12 LT - o
TR A X VIR E . HEARLS 4 ¥ — N CH—CREMXORRETS 300, Eh.
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RfERER LIRS, BEEER P TUT E T MY —HORITR=ILF 7 v T HBENT

50 FCCRIFOIBAEEED VIIRV. RERRBOU. BHEEERTTRLE &,

FCCRIF

DIBHFD R DT I —O T REOREED. ARBRRHT CEBN I NTFR—L
F79T7BasebRBBMBITERTH%S. BRUVLEHRBES (¥ —ORTHTR

HAHEOWETHY . BmEH
Y % & & HITEORIEHIE
NWTTRAREERY . NTFO
RENED REGHEHARR .
FOFLLBDERSTVES,
THRXH/HVWBR TR FT4Y—
DR TY 7 27 O— PR Y
h%, ol LBT. ERN
FHFHERXORETHELN T
V<o ZDXIWE YNV
ERHVERBARE. SERSIL
RBEBshdok. UMU.
FCC RIFDIRE MRS 5—
EONTFREREIIUTHUER
FORRBLMFTERIRS

TR Ure BETEL 2o EI10
 WRUEBDDGIHT S U
oOfEid. EhEHh. BEa). (b)
BEU (OHDOR/NDIH A%
EEDETH S,

5 &BEI0DERD» & HKiE
BE—CH > THRFBERD
RSN E s < BB
EBbhbM3, UhU. WIho
WEIRRRIC D, H HEHEE
It satulation
capacity BEEL. ZDE X
DOZEEEED Urr THY. Urr
BOhYEFa—% VT EER
blb. ULkMB->T. FCC BT

carrying

pressure drop —dp/dz , Pa/m

2x103

1%108

1x108

2%x10°

1% 103

—1i21—

T T T | T
(a) Gs=415kg-m2-s7"
3.83 Ug=373m/s
4.45I | I L [l
T 1 1 1 T
(b) Gs=64.7kg-m2-s™"
Ug=4.10m/s
413 A
43, 4
(c) Gs=105kg-m2-s57"
4.76
Ug=4.63m/s
513
! 1 | 1 1

height above distributor Z , m

F10. 947 —NSETERIE (VN2
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OBE. Fa—% 7 EEESRADLREEEET 53— DOBROREE 85, Fa—%
FHEEr 2O XORNTEREOBERICOVTIE Zenz & Othmer 12’ Yousfi & Gau''®' B

Y. (1 A) v’ A EE s 3l ) b= oy — 3
KU Yang'® SRR EN L. ERER G OLEE{T- TV 5. FOCRITFRAVRARR

L. Biswas & Leung!!'S M Yousti ¥ Gau''¥ ORNTXLMEREh B & RBRHLTL
%o UHU. YN AVBOBAD Ur RO ThOMEBREHLTD L WLHEBIE o h b - 2.
Zhil Yang'? BRENRTVWB LS. Fa—F Y 7HEE “clear—cut” RARKTUERL
BOBRE DU TFUHLREERE REL. FLFa—3 Y TEBROERCLEEABSSD 6
TH%,

3. REEATHBORERHE

EAMZ BV TIARENKREES 3V ThUTURZZENEL. ZORIREHT
TRAD b DIRBEATS L BABOGRECEBRET 5. 2 TRADEAEROTLEYE
D05 EBELBAL. FHLRTOBR LY. COXSRUVTERBHT 30, 50U
BERITOVEIDIIOLTERT SIS OD,

3—1. fEKROWZE

BAHIZ BOTARD S IRERIT 586, VIR U TERBTOERERH IS Z30IILH
WUTRERITS PBAEREBEE 2> TV 3,

Ditchev!!® IXHBIBPICERBERBAL. ERRHORNEIT - k. WEMLR FAABEN
3.7TTmMORY LFL YRFCH Y. SBEOIA N EAVE. UhU. BEERER2RIGRHIL
T5OCRRLE . BHINBEL L ZRE TORRRENET 32 s 0. HHERACTE
BRVDIHIET 3. $3VUERBEPEOREE TURTH AP OV TEBRL TRV,
Uk BT, ERECREINTZZELLIRBEOV A I LRDERLTV S,

Sarubbi & Chen''®’ IRENEHETHER L— PR T Y AF AOATRBBE UTHVE
TEEHEUTV S, 2UTOL OPORKN CHBBEOBERILES 3 VIEREEICOVTR
BRIToke UP UK DIT> L RREHIIRS hiz O THREBRESE 2RI BV T
KERBBE UTHVZRDRIBL VB LD, UDDRKNRERBLETSH 3,

3—-2. RBRRESB KU

ERHVEESEL. SHOREY 0.2mOEAMEEEL. HE1L.20TH 5. SR
ML D1 20bORM VR, TO-7 2 EUEREELFMEREEZAGREL. BhE
—30°CHB15CE T AIHEER 3040 51008 & TORMTE(L S E TRRRITo 2o FHE
OFEERE 0.3n& Uk, RBRREOMBEZEI1TIRT,

ERUCAVERTUN S AL, BB IUASE~X (720 YL« AFL VHE
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R2. WTiHYEE

dp Ps Ums Gms Cops Enmf s
Material am kgm? ms"' kg-mZs kdkg KT — -
Glass beads 347 2520 017 0.221 0.75 0.46 0.94
Sllica sand 363 2600 0.14 0.182 0.80 0.46 0.79
AS beads 282 1070 0.04 0.053 1.35 0.44 0.90
BiLEY) O3BHETELRSD
NESREI2. YitiErE
— — 3
2R T . PR, kst 4
1. fluidized bed
KOEH UL, 2. test tube
3. coolant
4. constant temperature
—_ tank
do = W/(Z(w/dp)i) ¢)) 5. distributor
i 6. plenum chamber
7.valve
8. orifice
ﬁ@u’ﬂﬁs @E& @(Zﬁ‘j A 9. blower

E—RXENR. A -
CHRAE - TH O ERRED
INEW, ASE—RWEH S AE— 3 e
RWHEARR. BEEDHINX temneraﬁ:ri-nu%gélti 7;;9‘20"% room
~ Ta= —30C ~ 60T
ERERIDKETO—FERE B11. HEEasTins RRsE s
RSB AY ) — %221 0mn
OHEHHYDF X M F 2 —THH 100 — T LA L L
RUTUT- ke FAMFa—7
WA AR 30. 2mD i X W KE
WKERZHALUR, Fa—T
BV RROES IEFHRAI Y HE
BERACTHEU 2,
FANFa—TERAUAER
BAUREEEEH O TR
FH & FREIE & DREOEBRE
DUERIT 2 T2, HEEEL RS ol o iy
2L RBETHERY 10 TR 107" 0.6 1.0 5 10
DEXH 150MmTH Y. Fesis particle diameter d, , mm
OHRIITER 0. 5mmD T B12. RN

60 -

o Silica sand i

T

40
& Glass beads

o AS beads 4

T

20

cumulative fraction , wt %
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1 ABHEDRAENTY 3, EEEOEREIEFINCR T, BEERIT T ZRBERNOBEY
& DOIEFRIKEA T35 T B 5. IR OEMZREOREAEO 7 HEORBEHER EH U
TRz, ZEEOL— Y —REFRETELTRERLAV TN k. EEEO-EHRE7 7Y ILE
TS5 CHEU . FNEH A S5(Themo-Camera, Avionics)% WV THFOXREIRES 2
FEURERD SERLLT IIREGHHE X Hh 5, BEBOEMIRITF 2 AL FIRENEEOR
RECHIE U RERIE 13~21W/ P K)OFBETH V. KR L VEEXhTz.

Nuav = ( 0.35 + 0.47 Re®-52 ) pre-3

3-3. e

B4 ERERROBRERT .
BENOEEBLVEELR. Th
Fh, —5C BLU T0RIHE
UCTERBREIT-> b8, Gk
AL TO-7R X VIBEERY
30T, REMLEROBE. 8
EOMEILZhEh5C. 10512%
Uk, HEMEDIEE (Uo-Unr)
E—FofEic Uk, FAMFa
—THEGN 3 HEOBERE
R & BRBIENOE VR
HEWCT 3. HEDOHE (-10
T~0C) & V€L —37CWE
UZzo 79 7 ORINIFBOEY
BMA T A Fa—TONE
THY. HEIRFEITH B, 1
=0 TFA P Fa—THIHE
BH UMY ERCHEEIE LR
LUk, FBBRICH LR TF
AN RVIBEOEHFERRR
Tt SEFHEC 3mDB/HF 2 —
TERRIAEL R, REELH
W35 EIEHFIGAREL U DR
WWREh 30, REMbaFHE

Vol. 26, No. 103

1. magnesium carbonate
2. thermocouple Junctlon
3. thermocouple
4. heating coll

5. stainless steel tube

6. epoxy resin

7. Insulating acrylic plug

tube diameter with frost d , mm

6))

109

22.0

20.01

18.01

16.0¢

14.0

12.0

10.0

(unit ; mm)
B13. maEORIER
Ta Ha Tq HQ Tc Uo“umf
T % CT % T m/s |
A Glass beads —5 70 5 40 —37 0.30
O Silica sand -6 70 6 40 —37 0.30
O AS beads -5 70 5 42 —-37 0.30 -
O no particles =5 70 6 36 —37 0.44

—_—

30

—124—

80 90 120
time t , min

150

R14. BREENDE

180

210



RAUKREEACHLERS S, RIE. BEBLDUHTIFIAE ~X & B HPEVASE~XLRTE
HEIDEDIELS . —~HONFUERULBBRAET %, . EEEDRIIAE-IRE
RS WEBORREISELE VY. ThIBEBBH I A~ XERAE->TEY ER
REDPEV) . BEHEEIBIIBFTVEZELLGN S

REEPICHA U RESHE CORONEERBOX N2 A LIHBICEX S EHISOL S
%, QL ZE., BHMERSEHEIILY aYBEDSHoTEY.. IV a il
DI AP AR V. US> T REHOPRERFOEI ORI BFEL. T
AV a HRIEEANSEVETHhRVEZZ NS, HISO (IRT & 5 WWEHEDRM

1EA SRS BSERSEUCENEET 3. —/H. YLy a VENE

12 BH I~ 3
CCARIDTVIC R T v A& T v NIT O

FEREBT 3R
WENTERE L T 5. Wt
KT ORBEEMIT R 2D
D BHTHES) & IEMIRD
O (MEWBEEH) IEHT S
EEx N D, REEOERED
0C YULOKFE. ZRERED
BRO—BIIFTEILRFIC LY
BOETATUE S, BRIRED

wall

\

test tube
coolant

test tube
coolant

frost frost

bubble

(b)
{— flow direction of bubble
4mmm flow direction of particles

0C UTOBE. RFCEEE B15. ZHETOER - REEFL
HEXWMB NN+ BNITE
HRTFI & 0 BRI h .
% RRITCZ OEEIIBR VIS 500 ' ' ' ‘

_ T,=—15T, Ha=60%
. BRI OOITRET &> @ @

JinBEREICHULRTeh S,
U CHURENERERR Y
FULWEBHEKRT %. 20L&
MNP -V DHVRLVILLVE

heat transfer coefficient
h,w-m2K™

BomELIRAWENT 3. 200 o Silica sand
M6l 3EHEOR TR EFhE 100k a Glass beads i
nREHLRIF & UTHWRGE o AS beads
OISR ORTER L EEE 0 . . \ L
0. 01 0z 03 04

EWHUTRT . WIhORT -0’5

RoOVWTd. HABEFEENR
INGREMETERE U B C XA B &R

excess air velocity Ug-Ups , M/s
H16. &R
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AR OELEHITHERT 5o HIATRU KRR TE. FEMEESROERY 0CU LI T

VWAEDT BRBEENOZEDRIIELRENDEDOARI & > THRPT X B DR VBLETH %,
HAORERIIFELDIRE (Uo-Une )930.3TH B0 RIIBIZ &L (Ua-Unr)=0.30D& X =FhR:

BOBEAIAE—=IBHTRRAEVE. ECORT-HIEIL300W/(? « DTHY . EONTE

AoTd. BRAPSFA P Fa—-TRENOEMOBIHEREZFEL <. ROTRGENIFERE

THBEEXONB, UleMoT. BRRENOZEADEMYEHNOEHBOPOHPTE S,

3-4. MEs
D BN & S W HHBERRBBRIEIRTENIBS Y. UDDERECESFELVRI ML
B EREmIC ERIKEOEAMRESE S h 30 THRRBE UTELR TV 3, OB
B>, FHEERHREEAA L — PR TOARRESE U THVWEL. RERELT
ATEVEMRE TINS5, UhU. BEEELE 2 — R LR R T
2 DA AR I REMER LD TV B, RNTETOESEENKE VR EHSE
EHHTIINE—EENS 3. BRBEACOVTD. [T ROBESBEET ZETO
RO T WERES 3 VIR T ORREBYICTHRFhIIHBERERELTLUE S,
I AREBOEICH U THRABLEX 3158 BICEEEFEETILIVTHINT 2L
UDTEY, BEFEOERNERE 0
LEFEBEOVEF>TVIREER
Bh¥ D&, REIEHZTE ORISR
HENROBONELDRRETHS

Do

Tg1

4. BT ERUARHS
4-1. WEREMEOER
HHEHZMBODOIDL S R2MH
AR SEL. BREMCERBELE
AU. BEIEE S 4 F—ORERTH
R UCRIRY SRR Te s
BB ORI S & UREIHET DL TR
BEERETo R 20, HITRRTHE
RUHTIREORERTT. 94— 0 H
W CHEENFLERL VLR 5 (T height above
>Ts2)e BRENI(Tor>To2) BRI distributor Z , m
TN TN B R, BFIBHER H17. BT ERRSREOmE

Ts1

temperature T, C

coolant
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AY. BRRTRT SRMRERBCHEEX(Te>Ta ) BEBMS T4V —ILRS. NT
ERUAZHBEAVIE TV BTOEREAENRE . FHRIHB[LTHLRZ0T.
RTHRRDEBIE LR PIRYNE KRS Eles RITERPOKIHEEE L TERT SDT.
FRENECEANERFOODPROBHBEACERSRZEL & ZRBRRE TOEROHEN 2 F
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2nd International Symposium on Transport Phenomena in
“TURBULENT FLOWS”

The University of Tokyo, Professor N. Kasagi
Secretary General
Hongo Bunkyo-ku, Tokyo 113, Japan 2nd Int’l Symp. Transport Phenomena
Department of Mechanical Engineering
October 25-29, 1987 The University of Tokyo

Telephone: 03-812-2111 ext.6417
GENERAL INFORMATION

Symposium Location

The official site of the symposium is the University of Tokyo’s Hongo campus. All technical sessions
will be held at the Main Conference Hall in the Facuity of Engineering Building #8. The reception
will be held at the Sanjo Conference Hall on October 25th. Banquet will be held at the Tokyo Garden

Palace, which is within a 20 minute walk from the campus, on October 27th.

Symposium Language
All presentations will be in English, which is the official language of the symposium.

Advanced Registration

On-site Registration
Individuals who do not register in advance may do so at the symposium during the following hours:

Sunday, October 25 4:00 PM - 7:00 PM
at Sanjo Conference Hall

Monday, October 26
through Wednesday, October 28 9:00 AM - 4:00 PM
at Registration desk in Eng. Bldg. #8

Registration Fees
Symposium Registration -

including Symposium Volume, Reception and Banquet ¥40,000

Symposium Registration -

including Symposium Volume and Reception ¥30,000

Spouse/Family Member -

including Symposium Reception and Banquet ¥10,000
Publications

A volume containing all keynote papers and general papers will be available at the symposium. All
registrants are entitled to one symposium volume, which can be picked up at the registration desk. Ad-
ditional volumes are available separately on request. The price is ¥12,000 plus handling and shipping.

After the symposium, the proceedings will be printed and published by Hemisphere Publishing Cor-
poration, Washington D.C.

Audio-Visual Aids

Social Events

- Sunday, October 25, 6:00 PM - 8:00 PM
Reception: at Sanjo Conference Hall of the University of Tokyo. One ticket to the recep-
tion is included with cach registration.

Tuesday, October 27, 6:00 PM - 9:00 PM

Symposium Banquet: at Tokyo Garden Palace.
Price: ¥10,000 per regisiered person.
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TECHNICAL PROGRAM
(KN: Keynote Paper)
Monday, October 26, 1987
9:00-12:00
Opening Session

Session 1 - Coherent Structures I
KN 1, Coherent Structures Associated With Turbulent Transport
R.F. Blackwelder

Session 2 - Coherent Structures II
On Coherent Structure
W.O. Criminale
Eruption Mechanism for Turbulent Flows Near Walls
J.D.A. Walker and S. Herzog
Study of Streamwise Vortical Structures in a Two-Dimensional Turbulent Channel Flow by
Digital Image Processing '
K. Nishino, K. Kasagi and M. Hirata
Coherent Structures in the Inner Layer of Wall Turbulence Under the Spatial Restriction
. S. Maruyama and H. Tanaka
The Generation of Surface Renewal Eddies in an Open-Channel Flow
S. Komori, Y. Murakami and H. Ueda

13:20-18:00

Session 3 - Coherent Structures III

KN 2, Coherent Structures and Turbulence Management in Free Shear Flows
A K.M.F. Hussain

Incoherent Turbulence Structure in the Vortex-Street Wake of a Normal Plate
M. Kiya and M. Matsumura

On Large Scale Coherent Structure in Turbulent Plane Plume
A. Murota and K. Nakatsuji

Turbulence Measurements in a Nearly Homogeneous Shear Flow
M. M. Gibson and V. E. Kanellopoulos

Session 4 - Coherent Structures IV
Turbulence Characteristics Downstream of Two Types of Turbulence Promoters
J.C.S. Lai, K.J. Bullock and T.B. Walker
- Coherent Structure of a d-Type Rough Wall Boundary Layer
H. Osaka and S. Mochizuki
On Physical Mechanism of Turbulent Drag Reduction Using Riblets
K.S. Choi

Session 5 - Fundamentals I
Some Contributions to Asymptotic Theory for Turbulent Flows
K. Gersten
The Probability Density Function for Contaminant Concentration in Some Self-Similar Tur-
bulent Flows
P.C. Chatwin and P.J. Sullivan
Experimental Investigation of the Effect of a Strong Contraction on Homogeneous Tur-
bulence
Y. Han, A. Shabbir and W. K. George
Turbulence Subjected to Compression, and Passive Scalar Transport
J.P. Bertoglio
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Tuesday, October 27, 1987
9:00-12:00

Session 6 - Fundamentals I
KN 3, High Rayleigh Number Turbulence Convection
R.J. Goldstein
The Growth and Collapse of a Turbulent Patch in a Stratified Fluid
H.J.S. Fernando and I.P.D. DeSilva
The Effect of Embedded Longitudinal Vortcx Pairs.on Turbulent Boundary Laycr Hcat
Transfer
W.R. Pauley and J.K. Eaton

Concerning the Wake Effect on the Initial Instability Development of a Mixing Layer
J.J. Miau and C.T. Hsu

The Effects of Stabilizing and Destabilizing Curvature on a Turbulent Mixing Layer
M.W. Plesniak and J.P. Johnston

An Experimental Study of Flow Around a Square Prism
D.F.G. Durdo, P.S.T. Gouveia and J.C.F. Pereira

The Entrainment Eddies in a Wake Flow
M. Tabatabai, J.G. Kawall and J.F. Keffer

13:20-17:00

Session 8 - Free Shear Flows 11
KN 4, The Organized Motion and Its Contribution to Transport in Turbulent Shear Flows
R.A. Antonia
Covariance and Mixing of Temperature Fluctuations from Line Sources in Grid Turbulence
H. Stapoutzis
Transport Phenomena in Three-Dimensional Turbulent Surface Jets with Buoyancy Effect
F. Ogino, A. Kimoto and M. Kageyama

Prediction of a Gas-Particle Turbulent Jet with the Fluctuation-Spectrum-Random-Trajectory

Model
J. Fan, K. Cen. H. Taniguchi and H. Zhao

Session 9 - Applications

Application of an Algebraic Stress Model to Axisymmetric Flows in an Engine-Like Cylinder

S.H. Kang and C.H. Lee
Simulation of an Axisymmetric Jet under Controlled Excitation
E. Stuhltracger and T. Miyauchi

Experimental and Numerical Studies of Propagation Phenomena in Turbulent Flows Around

Buildings
W. Frank

A Generalized Approach to Wind Set-Up
I.LK. Tsanis

Local Mass Transfer from Skewed Cavities
M.K. Chyu and J.S. Kapat
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Wednesday, October 28, 1987
9:00-12:00

Session 10 - Wall Shear Flows I
KN 5, Recent Results in the Prediction of Turbulent Separated Flows
H. Pletcher
Statistical Characteristics of Transfer Processes in a Wall Turbulent Shear Flow
Y. Nagano and M. Tagawa
The Influence of Jet-Grid Turbulence on Turbulent Boundary Layer Flow and Heat Transfer
J.C. Han and C.D. Young

Session 11 - Modeling and Numerical Simulations I
Application of a Two-Equation Model to Heat Transfer and Fluid Flow of an Impinging
Round Jet
T. Kunugi and H. Kawamura
Application of an Improved k-¢ Turbulence Model to the Calculation of Pipe Flow with Cir-
cumferentially Nonuniform Heating
H.K. Myong, N. Kasagi and M. Hirata
The Finite Element Turbulent Flow Analysis of Three-Dimensional Large Scale Problems
H. Okuda, Y. Eguchi and G. Yagawa
A Refined Numerical Procedure for Turbulent Heat Transfer with Coarse Grids of Finite
Difference Calculation
I. Satoh and Y. Kurosaki

13:20-18:00

Session 12 - Wall Shear Flows II
KN 6, Turbulent Transport in Wall Shear Flows
T.J. Hanratty
Effect of Injected Polymer Thread on Turbulence in a Pipe Flow
H. Usui and Y. Sano
Experimental Studies on Laminarization of Turbulent Duct Flow by Fluid Injection
K. Suzuki, T. Baba, A.K.A. Rahman and Y. Hagiwara

Session 13 - Measurements I
Direct Measurement of Streamwise Vorticity Fluctuations With a Cylinder Probe
E. Bawirzanski, M. Randolph and H. Eckelmann
Tracking of Macroscopic Particle Motions Generated by a Turbulent Wind via Digital Image
Analysis
A.D. Ciccone, J.G. Kawall and J.F. Keffer
Liquid-Crystal Thermometry Based on Automatic Color Evaluation and Applications to
Measure Turbulent Heat Transfer
N. Akino, T. Kunugi, M. Ueda and A. Kurosawa
Measurements in Heavily-Laden Jets with Phase-Doppler Anemometry
Y. Hardalupas, A.M.K.P. Taylor and J.H. Whitelaw

Session 14 - Measurements II
An Experimental Study on Turbulent Transport in Two-Dimensional Shear Layer by Simul-
taneous Measurement of Velocity and Concentration with a Laser Doppler Velocimeter and a
Laser-2-Focus System
I. Yokota, T. Nakajima, R. Matsumoto and S. Noda
The Characteristics of Periodic Motions in Swirling Flows with and without Flame
J.K. Yoon and H.D. Shin
Direct Measurements of Momentum and Mass Transport in Turbulent Shear Flows by Com-
bining LDV and Laser Fluorescence Method
T. Takagi, T. Kondo, M. Komiyama and Y. Shintani
Dispersed Phase Transport in a Confined Plane Mixing Layer
H. Kobayashi, S.M. Masutani, S. Azuhata, N. Arashi and Y. Hishinuma
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Thursday, October 29, 1987
9:00-12:00

Session 15 - Modeling and Numerical Simulations II

KN 7, Investigation of Ileat and Momentum Transport in Turbulent Flows via Numerical

Simulations
J. Kim

Numerical Simulation of Homogeneous Compressible Turbulence
K. Dang and Y.F. Morchoisne

Numerical Simulation of Turbulent Channel Flow at High and Low Reynolds Numbers
K. Horiuti

Session 16 - Wall Shear Fiows Iil

Large-Scale Vortical Structure in the Turbulent Boundary Layer Flow Under Unstably-
Stratified Conditions

H. Ueda, S. Komori and K. Fukui
Turbulence Transport Phenomena Across Stable Thermal Stratified Layer in a Rectangular
Channel Duct

K. Hishida, T. Ogita, M. Maeda and S. Yokobori
Fluctuations and Massive Separation in Three-Dimensional Shock-Wave/Boundary-Layer In-
teractions

M.I1. Kussoy, J.L. Brown, J.D. Brown, W.K. Lockman and C.C. Horstman
Modeling Turbulent Heat Transfer in Impinging Jets

K. Kataoka, H. Degawa, Y. Hamada and S. Hamano

13:20-16:20

Session 17 - Modeling and Numerical Simulations III
KN 8, Advances in Turbulent Transport Modeling Based on Direct Simulations of Tur-
bulence
W.C. Reynolds
Large Cddy Simulation of Turbulent Swirling Flow
T. Kobayashi and Y. Morinishi
Numerical Predictions of Flow Characteristics and Retardation of Mixing in a Turbulent
Swirling Flow
S. Hirai, T. Takagi and T. Higashiya

Session 18 - Modeling and Numerical Simulations IV
Finite-Volume Calculations of a High Reynolds Number Backward Facing Step Flow Em-
ploying Non-Staggered Numerical Grids
S. Obi, M. Peric and G. Scheuerer
A Closure Mode! of Diffusion Transport of the Reynolds-Stress Equation and its Applica-
tion to a Turbulent Step Flow
R.A. Amano
The Simulation of Flow and Heat Transfer in Channels with a Ribbed Surface
T.R. Fodemski

Closing Session
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ADVANCED REGISTRATION FORM

2nd International Symposium on Transport Phenomena in Turbulent Flows
The University of Tokyo, Tokyo, Japan
October 25-29, 1987

Please print or type information

Prof./Dr./Mr./Ms./Mrs./Miss

Last name First Middle Initial
Spouse name if atiending
Name of company or firm
Street address or P.O. Box number
City State Zip
Country Telephone number

Note: A compilation of business addresses will be provided to all participants. If you do not want to be included on the
list, please indicate. ( ) Do not list.

Optional Home Address Information

Home address

City State Zip

Couniry Telephone number
Registration Fees

( ) Symposium Registration -
including Symposium Volume,

Reception and Banquet x ¥40,000

() Symposium Registration -
including Symposium Volume

and Reception x ¥30,000

() Spouse/Family Member -
including Symposium Reception
and Banquet — x Y¥10,000 =

Total Enclosed

Payment: ( )check, ( )money order, ( Jecash, ( )bank transfer
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Advance Notice and Call for Papers

INTERNATIONAL CENTRE for HEAT and MASS TRANSFER

XXth international Symposium

Heat Transfer in Electronic and Microelectronic Equipment

United Nations Educational, Scientific and Cultural Organization, Paris
The Boris Kidric Institute of Nuclear Sciences, Belgrade

August 29, September 2, 1988

Hotel Libertas Dubrovnik, Yugoslavia

Symposium Objective

The International Centre for Heat and Mass Transfer has
chosen Heat Transfer in Electronic and Microelectronic
Equipment as the subject of its 1988 Symposium. The
successful operation of modern electronic devices, ranging
from large power tubes to microelectronic chips, is
critically dependent on efficient and reliable heat transfer.
The need for improved electronic cooling technologies
has recently attracted the attention of a large number of
industrial and university researchers. The 1988 Symposium
is intended to bring together experts from around the
world who will share their knowledge on this increasingly
important subject.

The organizers encourage researchers to present their
best work at this Symposium for eventual inclusion in the
series of archival prc dings. it is P d that the
proceedings will be comprehensive, up-todate, and
presented in a form useful to both researchers and
designers.

Because of its loction and traditions, ICHMT has success-
fully presented interchanges among experts from many
different countries. In its 1988 Symposium, the Centre
will strive especially to provide a mceting format and
atmosphere that will promote communication betwesn
industrial and academic specialists.

Symposium Format

The opening session will be at 09.00 hours on $ionday,
August 29, and the clossing session will conclude in the
afternoon ot Friday, September 2. Wednesday afternoon
is free to join the scheduled tour or other leisure activi-
ties. Sessions will consist of invited lectures, contributed
papers, and di ion. The final session will feature a
panel presentation and general discussion of directions
of heat transfer research for electronic equipment.

Scientific Program

Monday, August 29, morning

Opening of Symposium
Keynote Lectures: Evolution of Cooling Technology
for Electronic and Micro-elec-
tronic Equipment

Air Gooling Technology
Contributed Papers on:  Air Cooling

Monday, August 29, afternoon
Keynote Lecture: Overall Strategy for Thermal

Control of Computers
Contribute Papers on: Air Cooling
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Sponsored by:

Tuesday, August 30, morning

Keynote Lecture: Liquid Cooling — Indirect
Contributed Papers on: Liquid Cooling

Tuesday, August 30, afternoon

Keynote Lecture: Liquid Cooling — Direct
Contributed Papers on: Liquid Cooling

Wednesday, August 31, morning

Keynote Lecture: Conduction Aspects
Contributed Papers on: Conduction

Thursday, September 1, morning

Thermal Control of Power
Electronic Divices
Contributed Papers on: Heat Transfer in Power
Electronic Devices

Keynote Lecture:

Thursday, September 1, afternoon

Keynote Lecture: Thermal ™ Control of Peripheral

Equipment

Contributed Papers on: Heat Transfer in Peripheral
Equipment

Friday, September 2, morning

Keynote Lecture: Thermal Control of Electronic
Equipment in Severe Service
Application

Contributed Papers on: Heat Transfer in Low Gravity,
High Temperature or Low Tem-
perature Applications

Friday, September 2, afternoon

Panel discussion with general participation

Scientific Information

General papers for the Symposium will be pted on
the basis of extended abstracts. These papers should be
original contributions to the literature; however, review
papers may also be submitted. The abstracts should be
approximately 500 words in lenght and include sufficient
figures or sketches to give an adequate indication of the
full extent of the cuntributivn. The final papers will be
prepared by authors in a uniform format for direct photo-
reproduction according to instructions to be provided after
paper acceptance.




Abstract should be sent to:

Professor Arthur E. Bergles

Department of Mechanical Engineering

Aeronautical Engineering and Mechanics

Rensselaer Polytechnic Institute

Troy, New York 12180-3580

Telephone: (518) 276-6988 Telex: 6716050 RPITROU

One copy should be sent to the Secretary General of
ICHMT.
Prof. N. Afgan
International Centre for Heat and Mass Transfer
P.O.Box 522, 11001 Belgrade, Yugoslavia

Deadlines

Extended Abstracts: December 15, 1087
Announcement of Acceptance: February 1, 1988
Full Papers: June 1, 1988

NOTE: Manuscripts not reczived by this time connot
be preorinted by the Centre. Authors will then be
responsible for bringing sufficient copies for di-
stribution at the meeting. The mats must also be
brought to the meeting.

Preprints and Proceedings

Papers will be provided to all participants on arrival at
the Symposium. The Symposium Committee and session
chairmen will review cfl pzpers to assess their suitability
for publication in tihc volume of proceedings. It is expec-
ted that the majority of the submitted papers will be
suitable for this archival publication; however, minor
revisions may be required. The proceedings will be pu-
blished by Hemisphere Publishing Corporation.

Advanced Course

An Advanced Coursc on a related subject will be held
at the Hotel Libertas from August 22—26, 1988, The sub-
ject will be -Electronic Equipment Coolinga.

Course Faculty Members:

Prof. Altan D. Kraus, Couise Director;

Prof. Avram Bar-Cohen,

Prof. Rober Moffat.

A copy of the prospectus is available from the Symposium
Secretary.
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Symposium Organizing Committee
Chairman

Professor Arthur E. Bergles
Department of Mechanical Engineering,
Aeronautical E ing and Mechani
Rensselaer Polytechnic. Institute

Troy, New York 12180—3590, USA

Invited members

Professor M. Michael Yovanovich
Department of Mechanical Engineering
University of Waterloo

Waterloo, Ontario N2L 3Gl, CANADA

Protessor Frank P. Incropera
School of Mechanical Engineering, Purdue University
West Lafayette, Indiana 47906, USA

Dr. Wataru Nakayama
Mechanical Engineering Research Laboratory, Hitachi, Ltd.
502, Kandatsu, Tsuchiura, Ibaraki, JAPAN

Professor Dr. Luiz Fernando Milanez
Departmento de Engenharia Mecanica
FEC/DEM Universidad Estudual de Campinas
Caixa Postal 6122, 13081 Campinas, BRAZIL

Jean-Pierre de Jannou, ingenieur

Division Systeme Environnement

Centre National d'Etudes des Telecommunications
BP40, 22301 Lannion Cedex, FRANCE

Professor Chung-Fang Ma (tentative)

Institute of Thermal Science and Energy Conversion
Beijing Polytechnic University, Beijing 100022
PEOPLE'S REPUBLIC CHINA

G. N. Dulnev
Leningrad Institute of Mechanics and Optics,
Leningrad, USSR

Scientific Secretary

Prof. Ejup Ganié

Mechanical Engineering Faculty, University of Sarajevo
Omladinsko Setaliste b.b. 71000 Sarajevo, Yugoslavia
Symposium Secretary

Jovica R. Rizni¢

International Centre for Heat and Mass Transfer
P.O. Box 522, 11001 Belgrade, Yugoslavia



Announcement and Call for Papers
FIRST WORLD CONFERENCE
ON
EXPERIMENTAL HEAT TRANSFER, FLUID MECHANICS AND THERMODYNAMICS
September 4 ~ 9, 1983 Dubrovnik, Yugoslavia

The objectives of the Conference are to bring together the experimental
researchers and industrialists active in the areas of thermal! and fluid
science and engineering, to exchange their expertise and experiences in many
research areas with cooperation and friendship, and to further stimulate their
research activities. All participants will also have an opportunity to get
informed on:

* advances in basic phenomena of heat transfer and fluid flow through
conventional and sophisticated experiments

* gtate-of-the-art in experimental techniques and instrumentation

* innovative applications of research results through cross-fertilization
of ideas from conference participants of various disciplines

* validity of experimental results in many fields

* definition of needs for further measurements

* experience gained and lessons learned from building test facilities
and reducing test data

Papers dealing with experimental work together with theory, analysis and
numerical studies on all aspects of heat transfer, fluid mechanics and
thermodynamics will be considered. Also, papers analyzing original or
existing experimental data together with theory or numerical results will be
accepted.

The Conference Scientific Committee (made up of leading world authorities
and experimentalists in heat transfer, fluid mechanics, and thermodynamics) is
in charge of approving the acceptance of papers and final conference program.
Deadlines
*  Nov. 1, 1987 Three copies of uo to 1,000 word abstract.

* Dec. 1, 1987 Notify abstract acceptance
* Jan. 15, 1988 Full-length paper due
* Mar. 15, 1988 Notify paper acceptance
.* Apr. 15, 1988 Author-prepared mats due
Send abstracts and further inquiry to: Professor T. Aihara, Institute of

High Speed Mechanics, Tohoku University, Katahira, Sendai 980; telephone: 022-
227-6200, Ftx. 3337; Telex: 852246 A.B.:THUCOM J
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3?3@ The American Society of

® Mechanical Engineers

IECEC
1988

July 31-August 5, 1988
Denver Marriott Hotel
Nenuer, Colorado

General Chairman

OZER ARNAS

California State University. Chico
Mechanical Engineering Department
Chico. CA 95929

1916) 895-6353

General Co-Chairman

TONY C. MIN

North Carolina A&T State University
£ De

g
Qreensporo, C 27411
1919) 334-7620
Telex *510-600 7089

Program Chairman

ROBERT J. COPELAND

Solar Energy Research Institute
1617 Cole Boulevard

Golden, CO 80401

{303) 231-1012

Telex #910-937-0738 WLSOQ GLDN

Program Co-Chalrman

YOG! QOSWAMI

North Carolina AXT State Uniuversity
Mechanicai Engineering Department
Greensboro, NC 27411

(919) 334-7799

Telex #510-600-7089

Facific Coordinator
NAOTSUGU ISSHIKI

/0 T. NAKAJIMA

The Japan Soclety of Mechanical

Englneers

Sanshin Hokusel Bidg.. 4-9 Yoyog! 2 Chrome
Shibuya-Ku, Tokyo 151, Japan

103) 379-6761

Teiex 72322493

European Coordinator
SEROIO S, STECCO

Unlversits Degll Studl di Firenze
Dipartimento DI Energetica

Vla dl S. Marta, 3-1 50139 Firenze, ltaly
1055)471925-4796

Telex *580681

Administrative Office
Meetings Department
American Soclety of
flechanivat Cnglivees
345 East47th St.

New York, NY 10017.
/212) 705-7057

Telex #710-581-5267
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23rd Intersociety Energy Conversion Engineering Conference

“International Cooperation for the
Advancement of Energy Technology”’

Call for Papers

The Intersociety Energy Conversion Engineering Conference provides a forum to pre-
sent and discuss engineering aspects of advanced technology or nonconventional
energy conversion systems and devices. The conference is supported by seven par-
ticlpating societies -and three cooperating societies. The American Society of |
Mechanical Engineers wil| serve as host society for the 1988 ISCEC. The conlerence will
cover recent accomplishments in energy conversion research, development, and
engineering requirements for energy conversion progress and application; disclosure of
concepts with potential for future advancements; and results of research and engineer-
ing studies.

1988 IECEC Topical Areas

Aerospace Power
Alternative Fuels
Biomass

Blomedical Power
Brayion Cycie
Co-Generation

Fossil Fuels

Fuel Cells

Electrical Propulsion
Etectrochemical Encrgy
Energy Conservation
Energy Power and Planning
Energy Storage Systems .
Geothermal Power .
Hydrogen Energy Systems

Innovalive Energy Concepts
Marine/Terrestrial Energy Systems
MHD & Other Topping Cycles
Nuclear Fission

Nuclear Fusion

Photovoltaics .

Rankine Cycie

Solar Energy Conversion
Solar Heating and Cooling
Stirling Cycle

Thermoelectric Power
Thermionic Power

Unique Power Systems

Wind Power

Four copies of abstracts should be submitted to:

‘Or. Robert J. Copeland Abstract Due:

Program Chairman Abstract Acceptance and
Solar Energy Research institute inatructions for Paper; February 15, 1988
1617 Cole Boulevard Final Manuscript at ASME: April 25, 1988
Golden, CO 80401

(303) 231-1012

Telex: 9109370738 WLSOQ-GLDN

" December 1, 1987

Summarles should contain about 500 words presenting facts that are new and signifi-
cant and should indicate the results achieved. The abstract should include an introduc-
tory statement indicating the purpose of the work and a closing statement summarizing
the significant new results. Authors will be notified of abstract acceplance and will
recelve instruction for paper preparation on or about February 15, 1388. Accepted papers
are lo be preséented oraily and authors will be required 1o provide a complele camera
ready manuscript for publishing ir the proceedings of the 1988 IECEC meeting.

For technical inquiries contac! the Program Co-Chairmen, European Coordinator or

Pacitic Coordinator as appropriate.
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9th Internationai Symposium on
Jet Cutting Technology

Sendai, Japan: 4-6 October, 1988

Offer of Paper Form
TITLE:

AUTHOR(S) & AFFILIATION(S):

SYNOPSIS up to 300 words inciuding figures/tables on additionai paper.

DELEGATES
| would like to attend the Symposium. Please send me further details when published.

EXHIBITION
My Organisation is interested in participating in the exhibition.
Please send me further details.

ADVERTISEMENT

My Organisation would like to advertise in the Volume of Papers.
Please send me further details.

FROM:
Prof./Dr./Mr./Ms. Initials Surname

Position / Appointment
Organisation

Postal Address

Country
Tel Telex Fax
Signed Date

—203—



1

2 SEIHAREY VIRV T AR AR

(&) -

Rt ES FEE*‘%W% K % PRy~ 3 =
BHFLACH | BUEHK | SREOTIKED CR S
BR85S U T SO L U SO DU A DU U S S S S

%iE o Behltovay
(W h Pz OED)

.'1'-'

& % %
T - K%

VERRA QAN

(HHAHEZCA)
TR AR 5

& K %

FH\OREHEE (BAFRA)

« KHGARWU T OV 5 LV - BIEERSLERLEITOTHBATIRATEL.
- BEROXSLBASENOBERSNARERHAIH S EERTY.



iz 8 W =
Vol. 26 No. 103 1987410 A %47
BT BAEZBWHRS
T152 Het#lH R X KM 2 —12— 1
B TR T a e b R A
BAXEIZB WX S
ek 03(726)111140  PI# 2169, 2179
Fax 03(729)0563
IR EEK 6—14749

(FE7ehn)




	もどる
	目次
	＜特集：第21回夏季伝熱セミナー＞
	　第21回伝熱セミナーを終えて　準備委員長　相原　利雄（東北大）
	　夏期伝熱セミナー所感　伊藤　猛宏（九大工）
	　パネルディスカッション「熱工学で新材料はどこまで可能か」の話題から　飯田　嘉宏（横浜国大）
	　伝熱セミナー：「数値解析で伝熱のどこまでわかるか」について　小竹　進（東大）
	　新材料開発と熱物性値　荒木　信幸（静岡大・工）
	　原発反応度事故　藤城　俊夫（原研）
	　伝熱セミナーを終えて　熊谷　哲（東北大学）
	　会場係としてセミナーに参加して　広野　洋一（東北大工）
	　第21回伝熱セミナーに参加して　宗像　鉄雄（東大院）
	　第21回伝熱セミナーを振り返って　齊藤　武雄（東北大）
	　「大放談会を司会して」　棚沢　一郎（東大）
	　第21回伝熱セミナー大放談会記録

	＜故・佐藤俊先生を偲んで＞
	　佐藤俊君を想う　水科　篤郎
	　佐藤俊先生のご逝去を悼む　岐美　格（京大）
	　「佐藤　俊先生を偲んで」鈴木　健二郎（京大）
	　佐藤　俊先生の思い出　木枝　茂和（日立）
	　In Memoriam 　Ernst R.G. Eckert 
	　In memory of Professor Takashi Sato 　Professor and Mrs. Warren H. Giedt

	＜国際会議報告＞
	　国際会議「Numerical Methods in Thermal Problems 」（第５回）　小竹　進（東大）

	＜研究トピックス＞
	　超流動現象とその応用　村上　正秀（筑波大）
	　超臨界圧ヘリウムの乱流熱伝達　伊藤　猛宏（九大）
	　キャビテイ底面からの強制対流熱伝達　山本　春樹（旭川高専）
	　低圧力損失型流動層熱交換器とその着霜制御について　相原　利雄、円山　重直（東北大）
	　循環流動層の流動特性と熱交換器への応用　武内　洋（北開試）
	　HOKKAIDO Island の「氷室」　媚山　政良（室工大）

	＜解　　説＞
	　金属の凝縮　－ミクロ的伝熱への一つのアプローチ－　石黒亮二、杉山憲一郎（北大）
	　乱流伝熱の数値解析　鈴木健二郎（京大）
	　石炭ガス化複合発電に関する研究の現状と今後の課題　瀬間　徹（電力中研）

	＜地方研究グループ活動報告＞
	　（１）北海道研究グループ講演会
	　（２）関西研究グループ講演会
	　（３）中国・四国研究グループ講演会
	　（４）中国・四国研究グループ講演会
	　（５）九州研究グループ講演会

	＜編集後記＞
	　Vol.26、No.103の編集経過とVol.27、No.104「産官学共同研究特集号」の企画について　第26期編集委員長　谷口　博（北大）

	＜お知らせ＞
	　（１）第25回日本伝熱シンポジウム講演募集
	　（２）2nd International Symposium on Transport in“TURBULENT FLOWS”
	　（３）「数値流体力学の初歩から実用まで」
	　（４）熱工学シンポジウム「熱工学の現状と展望」
	　（５）第11回人間－熱環境系シンポジウム
	　（６）第６回混相流シンポジウム
	　（７）INTERNATIONAL CENTRE for HEAT and MASS TRANSFER 
	　（８）EXPERIMENTAL HEAT TRANSFER FLUID MECHANICS AND THERMODYNAMICS 
	　（９）ウォータージェット技術国際会議
	　（10）“International Cooperation for the Advancement of Energy Technology”




