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%1 ERERSHBCBITI —RHXORREY

Paris Tokyo Toronto Munich San Fran. Jerusalem

1970 1974 1978 1982 1986 1990
Canada 14 10 31 28 29 25 (25)
France 21 M 26 30 37 36 (35)
F.R.G. 19 16 25 41 35 36 (35)
India 1 9 12 10 15 9 (10)
Israel 2 5 3 6 / 17 (15)
Italy - - - 10 9 12 (10)
Japan 17 30 34 55 65 59 (50)
Netherld. 4 2 3 10 6 11 (10)
PR.China - - - - (16) 18 (15)
UK 37 22 51 58 56 48 (55)
USA 140 135 102 152 146 102 (140)
USSR 67 56 72 27 14 32 (40)
YugosTv. 2 4 3 22 20 10 (10)
Others 21 30 23 - - -
(total) 345 330 395 449 440 415 (450)

Canada: Canada

F.R.G : F.R.Germaney, Switzerland, Austria, German Democratic Rep.

France: France, African countries

India : India, South Asian countries

Israel: Israel

Italy : Italy, Spain, Portugal

Japan : Japan, Korea, Taiwan, Pakistan, East Asian countries

Netherld.: Netherlands, Benelux countries, Scandinavia

PR.China : P.R. China

UK : UK, Ireland, Australia, New Zealand, South Africa, Turkey,
Greece, Egypt, Middle East countries

USA : USA, Latin America

USSR : USSR

Yugoslv. : Yugoslavia, East European countries
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2 EEEZBASHEICBIT S Keynote XK

Paris Tokyo Toronto Munich San Fran. Jerusalem

1970 1974 1978 1982 1986 1990
Canada 1 3 2 1
France 2 1 2 2
F.R.G. 1 2 ) 1 2
India 1 1 1
Israel 1 1 4
Ttaly 1
Japan 1 2 2 3 3
Netherld. 1 1 1 1
PR.China 1 1
UK 1 3 3 3
USA 2 15 8 10 9
USSR 3 1
Yugoslv. 1 1
(total) 8 35 21 28 3

BZHhERE2EBPENWOIHUBERTER ) -~ OHREEBTER Db Db H - b5,
WXOEBEBRER OIS RENOHXEOHRD L CENOFMEEOKRETH S &
= CHFEH VW,
HABMB TR2MOFEAZBEPENOMNAETHY ., BARKB 2K OHATE KK
MEHNZEOTVWAR VL, CCRESERHOEERLE ¢,
B, HEDSIE, Keynote X% 6 hHB L T2 & D Keynoteff X 3 # & Paneldt
WIESRHASN, ANDKRERCRBERTHMAFEDOENLRREERRL T LIE VT,
Aihara, T., Augmentation of convective heat transfer by gas-liquid mist.
Kataoka, K., Impingement heat transfer augmentation due to large scale eddies.
Sakurai,A., Film boiling heat transfer.

Ishiguro, R., Some recent development in liquid metal heat transfer.
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#3 HORNEKMERLETCOMASHTB LUCEMNORRRHXHK

BO NC EL MC PC MT TP EH JC IN HX PB TR CD EN SP RD |Ttl | OP
Canada 0o 2 1 6 4 2 0 0 0O 4 0 2 0 0 3 1 0) 25 2
France 0 0 0 4 3 6 0 0O 3 4 1 5 1 6 2 0 1) 36 0
F.R.G. 5 4 0 4 1 3 6 1 0 1 4 1 1 1 1 3 0} 36 0
India o 10 2 1 0 1 0 1 1 1 0 0 O 1 0 O 9 0
Israel o 1 ¢ 0o 1 0 2 2 2 1 1 0 1 2 1 2 1|1 3
Ttaly 11 o0 o0 2 0 3 0 1 O 2 O O 1 1 0 0] 12 0
Japan 8 8 2 1 9 2 3 6 1 0 0 O 6 1 1 8 37|59 3
Netherld.| 0 1 1 0 2 1% 0 O O O 2 2 0 1 1 0 0} N 2
PR.China 0 4 0 1 0 2 0 3 1 2 0 2 o] 0 0 2 1 18 0
UK 1t 6 1 3 4 4 6 2 1 3 6 1 5 0 4 0 1| 48 2
USA 7 8 514 11 3 6 5 5 5 6 9 3 4 3 3 5]102|MN"
USSR 32 0 7 1 0 4 1 0 1 1 1V 5 2 2 1 1} 3 9
Yugoslv. o 2 o o0 1 1 1 0 1 1 0 0 O O v 1 0|10 3
(total) 25 40 10 43 40 24 32 20 16 23 24 23 22 18 21 21 13 {415 | 43

BO NC EL MC PC MT TP EH JC IN HX PB TR CD EN SP RD |Ttl | OP
Japan 6 5 2 1 8 2 1 6 1 0 0 0 4 0 1 7 2|46 1
Korea 1 t 0 0 1 0 1 0O O 0O O 0 2 o0 0 1 1 1
Taiwan 1 2 0 0 0 O 1 o 0 0 0 0 © 1 0 0 O 1
(total) g8 8 2 1 9 2 3 6 1 0 0 0 6 1 1 8 3|59 3

BO : boiling, CHF, post CHF heat transfer
NC : natural convection

EL : electronic equipment cooling

MC : mixed convection

PC : phase change

MT : measurement techniques, modeling

TP : two phase flow

EH : enhancement heat transfer

JC : jets, sprays, combustion

IN : industrial heat transfer

HX : heat exchangers, heat pipes

PB : packed/fluidized beds, porous media
TR : tranport processes

CD : conduction, insulation

EN : energy,heating/cooling

SP : special applications, films

RD : radiation

OP : open forum
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Observations from a JSPS
Fellowship Visit to Japan
August 27 to October 5, 1990

by
Thomas F. Irvine, Jr.

State University of New York
at Stony Brook

To place my visit in some kind of context, I would like to describe my
previous contacts with various Japanese persons in the heat transfer field and

with the Japanese heat transfer community in general.

In the 1950's, I was on the faculty of the University of Minnesota and a
member of the heat transfer group directed by Professor E. R. G. Eckert. During
that period the late Professor Takashi Sato of Kyoto University made an e:xtended
research visit to Minnesota and I had Lhe pleasure of working directly wi.th him
on a specific project. We became good friends and because of his descr.ptions
of the heat transfer work in Japan and the Japanese culture and country in

general, I decided to visit there at the first opportunity.

That opportunity finally arose in September of 1967 when I attenced the
Semi-International Heat Transfer Conference in Tokyo. At that time I met
Professor Niichi Nishiwaki and his associate Professor Masaru Hirata who were my
hosts for the conference. During this visit I met many of the leading Jupanese
heat transfer specialists both in Tokyo and in visits to Kyoto and Hokkaido. I

previously had known Professor Ryoji Ishiguro from his visits to the United
States.

An important event occurred during my visit to Kyoto at that time. Along
with my long time friend and colleague, Professor James Hartnett, we had the
idea to make the Japanese heat transfer research effort better known in the
English speaking world by starting a translation journal of Japanese rasearch

papers. Both Professors Takashi Sato and Tokuro Mizushina were enthusiastic
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about the idea and Professor Mizushina agreed to serve as the Japanese editor.
Professor Sato was willing to be on the Japanese editorial board along with
S. Aoki, 8. Fujii, Y. Hasegawa, M. Hirata, S. Ishigai, R. Ishiguro, R. Ito,
D.Kunii, Y. Mori, K. Nishikawa and S. Ohtani.

The ftirst issue of this journal, Heat Transfer-Japanese Research was
published in January 1972 and has been in continuous publication to the present
time. In the early 1980's, Professor Mizushina turned the editorship over to
Professor Takeshi Kunitomo who continued on until his untimely death in 1986. At
the present time the editor is Professor Kenjiro Suzuki, who continues to
effectively carry out this important connection between our two heat transfer

communities.

As a parenthetical remark, I might mention that I have served as the
coordinating editor of Heat Transfer-Japanese Research from its inception to the
present time. As such, it was my responsibility to read every Japanese
translation before sending the manuscripts along to the publisher. A simple
calculation shows that I have read every word of approximately 500 Japanese
research papers in heat transfer. I am sure that is a record for an American
and perhaps even for a number of Japanese. The advantages of course, were that
I learned a considerable amount about the subjects of interest to the Japanese,
their general method of solving research problems and the names and affiliations

of those active in research.

During these years, I had many personal contacts with members of the
Japanese heat transfer community. Professors Hiromoto Usui from Yamaguchi
University and Masaya Kumada from Gifu University both spent yearvlong research
visits at my laboratory. I served on several international committees with
Professor Yasuo Mori and I have met many of my Japanese colleagues at
International meetings including Professors Kenjiro Suzuki, Toshio Aihara,

Hiroshi Taniguchi and many others previously mentioned.

With this rather extensive background of Japanese contacts, I was delighted
to hear from Professor Kenjiro Suzuki in early 1990 that I had been awarded a
JSPS Fellowship to make an extended visit to Japan. The visit was arranged with
Professor Suzuki's invaluable assistance to cover the period August 27-October

5, 1990 and 1ncluded -the following institutions:
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Name of Tngtitution Host(s)

1. Kyoto University K.Suzuki,F.Ogino,Y.Hagiwara
2. Kobe University K.Kataoka

3. Yamaguchi University H.Usui

4o Kyushu University Y.Fujita

5. Hokkaido University R.Ishiguro,H.Taniguchi
6. Tohoku University T.Aihara

7. University of Tokyo M.Hirata

8. Tokyo Institute of Technology R.Echigo

9. Gifu University M.Kumada

10. Nagoya University H.Fujita

11. Toyota Central R & D Labs K.Fujikake

12. Osaka University T.Takagi

The visits to the above institutions generally followed the same pattern where

I gave a seminar on a previously agreed topic from the following list.

1. A Multipurpose Viscometer to Measure Thermophysical Properties
of Newtonian and Non-Newtonian Fluids

2. Anomalous Predictions of Laminar heat Transfer and Pressure Drops
in Ducts with Non-Newtonian Fluids.

3. Experimental Investigation of Film Boiling Heat Iransfer with Surface
Gas Injection.

4. Conjugated Heat Transfer in Duct Flows

5. Prediction of Turbulent Flow Pressure Drops in Ducts with Non-Newtonian
Fluids

6. Observations on the Theory of Experiments.

The remaining time of my visits was taken up by tours of university
laboratories that were relevant to the field of heat transfer. During my stay
in Japan, I visited approximately 60 separate laboratories at 11 Universities.
Although it is not practical to mention every one by name, I wish to thank all
of those faculty members who so graciously gave me their attention and time
during these many laboratory visits. It was these tours and the inforral talks
that attended them that were the very heart of my visit to Japan aad which
enabled me to gain some understanding of bhoth the research and higher education
efforts.
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Because of the large number of laboratories which I visited and the many
heat transfer specialists that I met, it is not possible to outline my travels
on a laboratory by laboratory or research project basis. Rather, it would seem
to be most useful if I offer some general observations on the similarities and
differences between the two countries. I present these differences in an
entirely neutral manner without any implications that one system is superior to
another. I also list them in no particular order of importance since I have

assembled them from my notes and memory in an entirely unorganized manner.

1. There is a wide perception in the United States that one of the reasons
for the success of +the Japanese technological enterprise is the close
relationship between Japanese industry and the research universities. I was
most surprised to discover that this definitely was not the case. Rather Lhe
contrary is true in that there seems to be very little University-Industry
interaction and in the case of the National Universities it is even prohibited.
Most Japanese university research is supported by the Ministry of Education,
Science and GCulture and the funds are wused mainly for equipment and
instrumentation. There are no provisions for additional faculty stipends or for

the support of graduate students.

In the United States system, the majority of research support comes from
federal government agencies such as the National Science Foundation, NASA, the
Department of Energy and certain defence agencies (although most universities
prohibit secret research on the university campus). These funds can be used
both for equipment, faculty summer stipends and graduate student financial
support. Relations with industry are encouraged by most universities both in
the form of research contracts or faculty consulting. Actually some of the
research activities face the difficulty of the need for industry to keep the
results proprietary (secret) because of industrial competition. This makes it
awkward for the university which is presumably dedicated to free inquiry and the
dissemination of research results. Consequently, faculty-industry consulting is

a far more prevalent activity.

2. 1 heard complaints in many places of the difficulties which arise
because of the Japanese system of not financially supporting native born
graduate students. The result appears to be that the universities have

difficulty in attracting Japanese students to continue in post-graduate study.

85 EEGFSE Vol.30, No.116



This problem is exacerbated hy the fact that various government agencies do
support foreign graduate students by scholarships and fellowships. This leads
to the situation where foreign and native students in the same course oI study
or in the same laboratory have gross differences in financial support. This

appears to cause a severe morale problem for Japanese graduate students.

We have a somewhat similar problem at my university and others in the
Unites States. Although we pay most graduate students a stipend, either from
university or grant funds, the amount is low, approximately $9,000 for the
academic year. Consequently the best American students, when they receivas their
bachelors degree, tend to go into industry rather than continuing in post
graduate study. On the other hand many foreign students find this stipend
adequate and therefore we have a large percentage of foreign graduate students,
on the order of 65%. This is not all bad, of course, because many of the
foreign students are academically outstanding and increase the level of the

graduate program.

3. I was most imprceescd with the methodology of rcscarch which I found in
Japan. This was not a great surprise because of my acquaintance with Japanese
heat transfer literature as previously mentioned. By this methodology I mean
that almost all research problems are separated into two parts; the analysis and
experimentation. Since the advent of the electronic computer there has been a
tendency among some workers in the United States to carry out only a numerical
analysis of a problem in the belief that no experiments are required. In
addition, there is the temptation to continue to solve numerically the same
problem, over and over again with only minor changes in the boundary conditions
or the geometry. It should be clear that I personally believe in the marriage

of analysis and experiment.

4o I am impressed with the participation of the Japancsc heat transfer
specialists in international activities. They are active contributors to both
the technical and administrative side of international conferences,
organizations and publications. To mention only a few activities I would cite
their active involvement in the Assembly for International Heat Transfer
Conferences, The International Centre for Heat and Mass transfer (Professor
Yasuo Mori is the current president), The International Journal of Heat end Mass

Transfer, Heat Transfer-Japanese Research, and joint JSME-ASME meetings.
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5. There is one curious difference between the United States and Japan on
the matter of research support services. This concerns such facilities as
machine shops, etc. In the United States, such facilities are a part of the
operational resources of the department-or in some  cases the college. This
means that research level apparatus and instrumentation are constructed by
professional techniclans. The costs of such services are usually shared by the
department administration and faculty research grants. In Japan, on the other
hand, it  appears that research apparatus is most often constructed by the
graduate students themselves. This system has the advantage that the students
gain "hands on" experience in machine shop practice and electronic circuit
assembly but this must be considered as a trade off against the overall

suitability of the final apparatus.

6. There is a major difference in philosophy between the two countries in
the matter of faculty recruitment and advancement. In the United States, new
young faculty members are appointed to the department (without tenure) and are
almost never graduates from the same institution. There then ensues a
"probationary" period of approximately six years at which time the senior
department faculty and the academic administration considers them for a
permanent position or tenure. In this way here is a constant mixing of
personnel from institution to institution as well as an opportunity for young
faculty members to demonstrate that they can be productive in research and

teaching in that particular academic environment.

In Japan, the system is quite different. An assistant or associate
professor is normally selected by the chalr professor with the approval of his
professor colleagues. It is expected that he will succeed to the chair position
at the retirement of the chair professor. Also,it is not at all unusual that
the new assistant professor has graduated from the same institution. Thus the

aspect of institutional mixing is absent in the system.

Although both procedures of faculty recruitment and advancement have
significant differences in the two countries, each group appears to be satisfied
with its own procedures. This probably occurs because each system evolved from

its own culture and traditions.

7. Finally, I would like to make a few general remarks aboul Llhe level and

types of heat transfer research that I observed in Japan. As in any country or
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among different groups of people it varies in quality and profundity. In
general however the level is as high as any place in the world and ths heat
transfer specialists in Japan are to be commended for their success in
organizing the field including having a strong and vibrant heat transfer
society, well attended national meetings, respected publications and a heavy

involvement in international activities.

The profiles of the heat transfer research topics in the United States and
Japan are quite similar. There is a strong interest in studying fundemental
phenomena related to electronic cooling problems, combustion, multiphase flow
systems including Tboiling and condensation, thermal radiati
numerical analysis  techniques, jets, heat exchangers, Theat transfer
augmentation, packed and fluidized beds, Non-Newtonian systems etc. I was
impressed with the Japanese application of new experimental technigues such as
advanced laser-doppler systems, image processing and the use of liquid crystals
in flow visualization. All in all, it was an exhilarating experience for me to
observe this technical excellence and I shall be forever grateful for the

opportunity.
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Kyoto. Professor Suzuki initiated the application for this fellowship ard made
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"Transport Processes in a Rapidly Changing World” by A.E. Bergles

"Modeling of Transport Phenomena in Porous Media” by J. Bear

"Non-Darcy Natural Convection in Saturated Porous Media” by N. Prasad
"Convective Flow Interaction and Heat Transfer Between Fluid and Porous Layers”
by V. Prasad

"Forced Convection Flows in Porous Filled Pipes and External Flows over Plates”
by G. Lauriat

"Natural Convection in Porous-Filled Vertical Enclosures” by G. Lauriat
"Melting in the Presence of Natural Convection in a Saturated Porous Medium” by
A. Bejan

"Heat Transfer from a Surface Covered with Hair” by A. Bejan
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"Mixed Convection in Saturated Porous Media” by F.A. Kulacki

”Buoyancy-Induced Flow and Heat Transfer in Fissured Media” by F.A. Kulacki
"Forced Convection in Packed Columns with Effects of Variable Porosity anc Therm
al Dispersion” by P. Cheng

"Natural Convection in Confined Porous Media with Effects of Variable Porcsity a
nd Thermal Dispersion” by P. Cheng

"The Stability of Convective Flows in Porous Media” by D.A.Nield

"Heat Transfer During Unsaturated Flow in Porous Media” by 0.A. Plumb

"Non Invasive Techniques Christiansen Effect - Nuclear Magnetic Resonance Magnet
ic Resonance Imaging-" by S.A. Bories

"Stochastic Models to Simulate the Structure of Porous Media” by G.A. Davies
"Models to Simulate the Flow of Liquid Dispersions Through Porous Media” by G.A.
Davies

"Transient Double Diffusion Experiments in a Horizontal Fluid Layer Extending Ov
er a Porous Substrate” by D. Poulikakos

“Effect of Randomness on Heat and Mass Transfer in Porous Media” by J.G. (eorgia
dis

"Measurement of Thermal Conductivity in Porous Media” by E. Hahne

"Fluorescent Particle Image Velocimetry : Application to Measuring Flow in Refra

ctive Index-Matched Porous Media” by M. A. Northrup

"Analytical Solutions to Transient Convective Mass Transfer within Porous Media”
by R. M. Cotta

"Free Convection Heat and Mass Transfer in a Porous Medium” by H.S. Takhar
"Forced Convection Heat and Mass Transfer in a Porous Medium” by H.S. Takaar
"Freezing of Binary Alloys in Saturated Porous Media” by D. Poulikakos

"Fundamentals of Drying Processes” by S.A. Bories

"Drying Complex Porous Materials- Modeling and Experiments” by U.A. Plumb
"Drying in a Fixed Bed of Wood Residues” by R. Sheikholeshami

"Radiation Transport in Porous or Fibrous Media” by Y. Kurosaki

"Heat and Mass Transfer in Adsorbent Beds” by S. Ulku

“Mechanics of Heat and Mass Transfer in Saturated Porous Media” by R.I. Nigmatul
in

"Temperature Distribution in Porous Slab with Random Thermophysical Characteris

tics” by L. Carlomusto
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"Air-Water Two-Phase Flow Pressure Drop in Large Scale Porous Media” by N.H. Afg

an

"Boiling and Dryout in Unconsolidated Porous Media” by A. Stubos

"Heat and Mass Transfer in Spouted-Beds” by B. Kilkis

"Heat Transfer in Fluidized Bed Combustors” by N. Selcuk

"Porous Surface Boiling and its Application to Cooling of Microelectronic Chips”
by W. Nakayama

"Some Geophysical Problems Involving Convection in Porous Media” by D.A. Nield

“Recent applications of Porous Media Approach to Manufacturing of Advanced Compo

FA#BABFRHERENE 2, 2hUNCBERFCEEERNZEZTLE -2 B
Y0UET, ML A5 LBEORPTCVWERBLERIEERLBETFAETHD L LI,
A—OyReFPITICEANRY, FX 23 —0yRETFITORIBETCHD, HHEKES
BLWOT, —EHKRSTEINhE L2880 T5. )

91 fRERITSE  Vol.30, No.116



HE CREIhE - 2OEBSEBICHREBLT
it B (ZiETX)

HEEFCEDIURE IR, B OHRORBECRERB COBRROBBERH 454
OF - WEEHTCERVEUTHHRBIBYIUESDO. ERLESTHY. TLHATE
DEORIEZES T EBHL, COBRY. BRLUBEL FTCHRLIBREH > TOEH—KE
PEGEY. SEENEEREL L Eh. NHHEOR. MAOHSERTREM W EEREUT
ONEEMOBRHORBORPZOX + vy TLEFHIT & &, EHOZBZABAMIZZES CHBN
BRE52ECURDEEBRT AL HES.

EHE. kEREIFH F'(‘Y@Iﬁ{i’a‘ﬂ?%“; 10/ 3) BRrohBROHERR,. FLAFUMW
THEINEZSDOBEBSRCHFETEXI/EEB/ L. 22 TH. Z0L5RIEP> 20
L2FOREOHZEZET ERBE. LEOGEAORIELCOEHTIZRRBsbEIDEIE
BTCEXROT. BB REEBhODODEOHEL DT> TAREL,

ToOEBEEE T, —DW 41st. IAF (International Astronautical Federarion. 10/8-
13FHE) TH Y. o—>o1lF 22nd .Kraftwerkstechnisches Kolloguium (582 2@ - &
I#ak a2 10/16,1THEE) TH 5. B L HEEHHUE-ROF A YR E2HB &
FOEBBRETIVThdD DR (Deutsche Demokratische Republik ) & L TORIETH Y.
FEEM. S2MBERERD IIPR S LEETOEESRIRILUBATHVRP 2 E
HEbhs.

WEL. SEEE” Space for Peace and Progress” & RN o hlb, 1950F CHIX
hTUX. 5. MADPOETHREBINSIXIRERSETHS. REEHEULTEES VIR
MIBBED A F LS. KBTIV T7HZVIIHATORREI R BRXKBEHIRESALTHWS
KD TCHB., ¥FEGEIMIA - (IFF) . 1992539V b2 DC CRED OFFEOD
CETHY. HEAOZ OB BY BRETNOMESTFBREINTOLIHEERIT S, K
59, SOOSRCBIFI3HAPSOBMBEU B ORLRY. BIRHEDLIGWEKE. H
. TR VEBERSHETH S, CoRROFTREHAL. MEPHCBRIIAZYE. L
¥. TOoRUHSHFOLTEH 3 FRFHCES 3L ANET 31 52 k5K
K XOHNENBDTEL . EHE5 0RERIBUB73 Yy Y aykANXhTITHLT
Whe 1. SHOLHBIERHINWEZIXREOVWT. EERVIERTOVSLENSF —
<R ERRAFEMUTRUE DO TH 3.

ZHL. COLFTOLORBRNERBUTES Y. FoFMT AV TH o R, 218
BHEEYRHRMIhTX L THLARNRIFRUE SRR U RD ok, T TEEOMBENT

{EEIFFE Vol.30, No.116 %



47T ET s RS >DTC. TOTF IXWET 3L, A TS Ly Y a yBHEXh.
BHAROBYBREINTVE, ZOTTHBRHANE LU TELVHET-IW. 507
SHERPEUEGKEYH. BRASESTEL I AREORBIHSERBE. Y UNIHEHER
REVHPE. BESHREOMERBCEFERENEI > L.

#BEOSEE. 10/16~1700b2VEU FLAF VHINTHETXLEEEHNERS
HETH%. U UVEBLSREHS > THVERLSTREKESHETH Y. HBOSIBEL
EEDRTVLSH,. FhIIHEHEREEh TV, EHE. BEEFL AT IRKFEOM
REEVNBEABATFRZI L E UT—ERIRY ARTHRBEEL 2E&H S, HOoHERBY
AHRORKOBL2IOSHICADY., GXREE (1O RBERKOSHERBHRCHET 2
ThHolk. mLORIXHBI. 4Ly YaVHvTI 21 R LSRR, BRI, 2~35
BEOREBS>SRERTHS. SR TEAHIN S official language W FAVECHY.
AVYR-—2VEBEATTHAY 7EOBRUDPBEI L. ZEHOES. AL dFOENIBREL.
UEEEORO THhok. ZLRUT EHEOMERFESRERH L VRS S THBTERL
TEY. M. EHEOI A - P REBH T EEHTTATOBERET S L BE
¥1DTH B,

L. ARZARTH Shresden THAFL I AT —FHWTEHRE Dr.Schrase HEOD
ReEsh oI hk. COETONABNIOEOESHSBHREOEELERYT 2RT
THohOT. TORERQNTZE. TOCOLERE. 196 9FLE 1 BBERLh. 5F
ET220HT®%. QCCHE. SHENSOOLABEES - LY. COERXKEIEYU L.
FaBHI. FAYVRGUESDEYREETRIOHMBRYENEBEAOBBENLBHEEIEhh 3,
QLOECHLEZLFY. REDLHZEERLE ST LIPEARBEILSS. | EBFHIh.
UDTEDERIEMoRKRETH S, 51X, 7THOEFEZEBRIh. —HEDOEST
OYRL2 3. KAY-RERI 1 HORAXBREXIhE. BXOLHER2L. KHFFEROHK
MERFEH. ¥UL Yy Y a VIRXBEENA AL RT. SBOSFEDOA -V F—Tt. ”
Sicherer und Wirtschaftiicher Betrieb, Rekonstruktion von Kernkrafiwerken” &2 -=7T3H
U\E&%X@&tkfﬁﬁ?ﬂ%%ﬁﬁﬁ?%?ﬁﬁ\gﬁﬁ\ﬁﬁmgﬂ®%ﬁwﬁ?%
RAEPU L. &KW, HERILA WS S Greifswald R O #ERmEAA4E. BETD
BrAURBHERERVWED. FLORERHNRUSEN IRV EOKREBREATH3E)
PTschernobyl ERORXREBFEDIHUBHICHELINEDL L,

Zo0LROERIEHME U T, IHE R OMnchen TR A% & B Dresden TR A OREE
DT ZHREERFT 3,52/ o T-UMunchenD A id. Prof.MayingerBF = ¢ 0.
—FOT.U.Dresdenlc DWW Td. Energieumvandlung¥ O OME LT LG ERCHLEL T
ZEDHEL. WH. BR2RETZTIZXROKRFETHD. Bz, BEOFLAFITH A

{E#HF5E Vol.30, No.116
—93—



CELTW. 19571 F TUMMZETRAMEHHREBHFIC 2 ZMERTEO V. Nussel HHIEH.
TRHEZXRKEDCE. ERENTHRZ2052 RMoillerHBBSEBLUTLRE VDR, X
BOT2RUH > THRNCEEBLE A ¥ ELECER LLEBES ZAFETH 5. UHLUH
EOM. EEBRBUEZRYTH. GROEBEUR K. 312 THRIIPHFIL IR, X
2N IHARZFEOZRBLAAPZRER/AREDOZYREVEBIARLVEEOX vy TH
HRALEUE, THREFBROE. KFOWREOEIEAEBFAVEIRUOVTETEY
PYEMUTWAHAZBREXTHY. ARFEET I L UHXRY (BREHFOES) M.
HRLBEZ CHLIRTLBU THEHENRZRLALCHET 2 CRUNEL2ETZIDCH L
ORURHVEOBRETH 5. MECOLIIBRKAGEVIAThEDPORIFE. FDEDH
PRUHER A ERUT. ZERVEBRRITAE. —5. TH2IREBBES IR &S
ATV3,

ChBEHCBRR LGB NT 3EEZRVOEZTH k. LOULLENS. #an20
LI COHROEN. HERY-FURXLRELSHRBUT. FAYBHK—L. AD
SORNIBRIBLER/ IS, HEHEB LMY LTV IRTREARRAREZ. FE.
ROEREIAT 32 L SFITHCURVEDEORS >R EBNGNE TBER 0o

%2, B2 2EHNRELFLRIBI I ABRBEOFAL LU
vy a YHORYE. BiSA

O TEE - _ .
@"Die weitere Entwicklung der Energiewirtschaft auf dem Gebiet der DDR
Dr.Muiier, DDR

@7 Kernenergie und Gesellschaft” W.Stoll, FRG

@”Perspektiven der weiteren Entwicklung der Kerntechnik im Lichie des (02-
Problems” W.Hafele, FRG

@”Solarer Wasserstoff - Energietrager der Zukunft- unerschopflich, sauber,
risikoarm - ” C.J).Winter, FRG

®"WTZ-Abkomwen BRD-DDR Reaktorsicgerheit - Ausgewahlte DDR-Beiirage - ”
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®”Die Kernenergetik in der UdSSR” J.A.Korowin, USSR

D7 Tscernobyl und die Kernenergetik” J.A.Kasanski, USSR
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I .”Sicherheit von Kernkraftwerken”: FRG-14.DDR-13,USSR-4,POL-3,TCH-2,EGY-2,
FIN-1

I . ”Betriebsfuhrung,Messtechnik,Diagnose, Wei terbi ldung”:
FRG-11,DDR-15,USSR-10,TCH-7,BUL-1, JPN-1

II.”Rekonstruktion von Kernkrafiwerken”,

IV.”Chemische Betribsfuhrung von Kernkrafiwerken™:

FRG-8,DDR-5,USSR-5,TCH-5,anders-4
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1 H4A1EHIAFEH. Ly yaryBlUBXEOENGA

USA FRA USSR FRG GDR UK JPN CHN CAN IND
Space Systems 23 8 1 10 1 4 1 1 ITA-2, NED-2,SPA-1
Space Station 14 4 3 4 5 3 NED-3, BUR-1
Earth Observation 11 5 9 3 3 1 2 2 3 2 POL-3, 1TA-2, BUL,NOR,HUN-1
Space Trans-
portation 12 7 3 5 2 2 4 1 2
Space Power 7 3 3 6 2 BRA,TCH-1
Space Propulsion 10 5 5 6 1 3 3 2 2
Material &
Structure 6 7 2 7 2 1 NED-1
Astrodynasics 7 1 9 5 1 1 3 3 1 2 ITA-2, RUM,BUL,NED-1
Microgravity 14 6 2 10 1 2 3 i 1 BEL-3, ITA-2, NED,ISR,TCH,SPA-1
Space Exploration 14 7 5 7 2 2 I NED,BUL,FIN-1
Satellite
Communication 8 q 3 i i 5 2 ITA-3, BUL-2, POL,NED-1
Space &
Education 13 4 1 SPA,BUL,SIG-1
Life Science 11 4 12 2 3 1 TCH-3, BUL-2, HUN,SPA,AUS-1
Safely & Rescue 4 1 1 [ i 1 i BUL-1
Search for
Extraterrestrial 13 ] 2 NED, HUN, MEX- 1
intelligence
Economics in Space 9 i 1 2 i 1 2
History of
Astronautics 8 i 3 2
Laws 25 2 6 4 4 1 1 1 NED-6,ARG-4,TCH-3,POL, BUL ,HUN-2,
BEL,GRC, ISR-1
Others 9 3 1 2 4 4 3 TCH, SWT, THA, YUG, BRA- 1
fotal 218 76 73 84 24 1T 39 16 11 10 ITA-11,NED-16,BUL-12, TCH-9,SPA-4,HUN-5,

BEL-4,BRA-2,P0L.-5,ARG-4

USATKEL. FRAIT T2 A, USSR:VEE. FRG:IEFM. GDR:IHSRML. UKIZEE. JPN:HA. CHN:E. CANAHF S . INDI4 k.
ITATBHEL NEDIA T & SPAIANA e POLIK—F Y KL BULI T Y 7. NOR: ) =Lz A« HINCNAH Y —. BRAI TS
Vs TCHIF 2 2ZA0NF 7. RIMIL -2 270 BELINAF — ISRIA A5, FIN: T 2 YFYFL SIGYYH K-,
ASIA—ZPUYT. MEXIXE V. ARG ZPAE YT
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The 111th ASME Winer Annual Meeting = HJFL T

BEEX HIX)

¥ EBM% 4 (Anerican Society of Mechanical Engineerers. #fASME) #1990
4 Winer Annual Meeting (WAM) »*1 1 A25 H-30HDMTXYAM. FF57X. u—2X
CPF PR TFACHEEENE, 0 meeting i £RBLTHY. HXRERFE2.F
SMBE. EWBE. FHEBES. UL - BEBERSY EHEEE T WS ASKE DFEMBRADIT
HCHhb, 2B20FATHASTKESMYLE ~ERST Db 2 A XV MICE) T
TWEBIBOTWY., 375D Y avOMARE. REFXHCLTHZ000EHB=
TarS AL CBSH260HEELMFTH S,

Heat Transfer Divisiond FRB X REMEDLE . N HKsession2 7 (FiEBWX
127), RRAZ—session9 (BERN63) . sk sessionb6frbh sz, ZDDivision
TOREX»LOREIF TEC. FR GIx) ( BE dhx) o k. Ll (DILERTKR) (B
B(FA4xy) bolrREREIR TV,

i, FAREOMIZ1 99 143 Az bdrenotd The 3rd ASHE/JSHE Taermal
Engineering Joint Conference & A SME|¢o) organizing committee 2L . BiFD
BROTITHAEET I 2ORSMLEN. COBDLE DI CRESNLEZEDS D
WAME BRI LRERCH > . WAMIZI. RUDSMELIF B 2O DIt kD k
FATRARYPELTHDRE, BEKR¥OBRYEAH L CHBSINS HAREELGOKS
CREXBZDT. BMEBERIS 300 LHBNEVWIRARIOL I 2HENTTRELO0ER
THEEZAD, AFNTCOBRELBFRIEDKRTFNICEMED I LIAHA»F 2R ERH
& GEE) cEBL i TAEERNCRET Sz TndH O ET
Bho kTNELTIR, BEERF22 L3 ERVAM T v EOFHEEFR D L2125
XAS53F355. bordbHATE. EBRICHERTLIE I 2B L L0 CEEIER T &
%9 7%

WAMORHSAR. SHELOFIRLWL L 2B 4. ve—icid&izd < Rilo
EmENB N 2T0. H2OBRRRLBLARASNE? DL v, 2R T, -+
LRI LOBRBEALIEANEL, o T THESIRTE ). FLEBERRII2E2E
NHTnd, BARE. RXERRETHDE HIX. AICRE L3fa Natioanl Heat Tr
ansfer Conference & 2 AIAA & »#{f#> Thermophysics and Heat Tramsfer Conference %
EnHEH. BREBADEMBOEVWHTROVOTREVWLEVIBLRERITI TS,

Heat Trasfer Division At L #session B XtF 1 9 9 14 DASHE XD Heeting,
Conference NTE*¥BHF I CRLUTRELTBL DT, XRFEKROS L BWERT & v,
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SESSIONS ON HEAT TRANSFER IN 1990 WAM

I. Oral Session:

Stochastic Methods in Heat Transfer
Heal Transfer in Gas Turbines
Radiation Heat Transfer - I and II

. General Papers - I,II, IiI, IV, V and VI

=L N

II. Symposium (Oral Presentation):

1. Heat Transfer in Earth Science Studies-I and II
2. Thermodynamics and the Design, Analysis and improvement of
Energy Systems: Heat Transfer in Advanced Energy System-1 and II
3. Transportation Phenomena in Material Processing - 1990:
(1) Thermal Phenomena in Superconductor Processing
(2) Heat Transfer in Food and Polymer Processing
(3) Heat Transfer in Casting and Welding-I and II
4. Advances in Measuring and Computing Temperatures in Biomedicine:
(1) Bioheat Transfer Models - I and 1I
(2) Thermal Tomography in Biomedical Engineering
. Thermal Modeling and Design of Electronic Systems and Devices:
(1) and (2) Empirical Modeling on Heat Transfer in Complex
Electronic Systems -I and II
(3) Design and Modeling of Heat Transfer Devices in
High-Density Electronics-I and II
6. Heat and Mass Transfer in Fires and Combustion Systems:
(1) Spray Combustion
(2) Heat Transfer in Fires and Combusting Flows
(3) Diagnostics and Experiments in Particle-Laden Combustion

(&)

I11. Poster Sessions:

1. Fouling in Heat Exchangers

2. Tubeside Enhancement in Boiling Heat Transfer

3. Heat Transfer in Materials Processing

4. Fundamentals of Phase Change: Freezing, Melting and Sublimation
5. Fundamcntals of Mixed Convection

6. Heat Exchangers and Future Refrigerants

7. Simulation and Numerical Methods in Heat Transfer

8. Heat Transfer and Flow in Porous Media

9. Measurement of Heat and Mass Transfer in Environmental Flows
10. Thermal Hydraulics of Advanced Nuclear Reactors

IV. Panel Sessions:

Directions and Issues in Heat Transfer

Research Needs in Direct Combustion Synthesis

The Role of Computers in Heat Transfer Education

. Heat Exchangers and Future Refrigerants

. Trends in the Federal R&D Budge

. A Significant Question in Heat Transfer:"Whenare Convective
Interactions among Elements of a Dispersed Phase Significant?"

ODUIA‘ACGN)'—‘
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A S M E
MEETINGS, CONFERENCES & EXHIBITIONS

January 1991-December 1991

Meetings, Conferences, Exhibitions Dates Location

Energy-sources Technology Conference and Jan. 20-24 Houston, TX
Exhibition

Environmental Controls for Power Plants March 3-5 New Orleans, LA
Symposium, Fifth Integrated

Technology Executives (Training) Conference  March 8-10 Houston, TX

International Solar Energy Conference March 17-22 Reno, NV

ASME/JSME Thermal Engineering March 17-22 Reno, NV
Conference

National Design Engineering Show and April 8-11 Chicago, IL
Conference

American Power Conference April 29-May 1 Chicago, IL

International Wear of Materials Conference April 7-11 Orlando, FL

Fluidized Bed Combustion Conference April 21-24 Montreal, Canad:

Offshore Technology Conference May 6-9 Houston, TX

International Gas Turbine and Aeroengine June 3-6 Orlando, FL
Congress and Exposition

Summer Annual (Business) Meeting June 9-13 Houston, TX

Applied Mechanics Conference June 16-19 Columbus, OH

Bioengineering Conference June 16-19 Columbus, OH

First ASME/JSME Fluids Engineering June 23-27 Portland, OR
Conference

Pressure Vessels and Piping Conference June 23-27 San Diego, CA

International Offshore Mechanics and Arctic  June 23-28 Stavanger, Norway
Engineering Conference

Heat Transfer Conference and Exposition July 28-31 Minneapolis, MN

International Computers in Engineering Aug. 18-22 Santa Clara, CA
Conference and Exposition

Intersociety Energy Conversion Engineering  Aug. 3-9 Boston, MA
Conference

ASME Cogen-Turbo V Symposium and Sept. 3-5 Budapest, Hungary
Exposition

Fluid Control, Measurement, and Flow Aug. 28-31 San Francisco, CA
Visualization (FLUCOME) Conference

Design Automation Conference Sept. 22-25 Miami, FL

Flexible Assembly Systems Conference Sept. 22-25 Miami, FL

Mechanical Vibration and Noise Conference  Sept. 22-25 Miami, FL
Design Theory & Methodology Conference Sept. 22-25 Miami, FL

Failure Prevention and Reliability Conference  Sept. 22-25 Miami, FL
Joint Power Generation Conference Oct. 6-10 San Diego, CA
Joint ASME/STLE Tribology Conference Oct. 13-16 St. Louis, MO
International Waste Management Conference  Oct. 21-26 Seoul, Korea
Winter Annual Meeting Dec. 1-6 Atlanta, GA
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THE INSTITUTION OF CHEMICAL ENGINEERS
in association with
THE INSTITUTION OF MECHANICAL ENGINEERS
Present

3RD UK NATIONAL AND 1ST EUROPEAN HEAT
TRANSFER CONFERENCE

14 - 18 September 1992
University of Birmingham, UK

PRELIMINARY ANNOUNCEMENT AND
CALL FOR PAPERS

The UK National Committee for Heat Transfer, made up of representatives of the Institutions of
Chemical and Mechanical Engineers and members of the Heat Transfer Society, following on the
successful conferences at Leeds in 1984 and Glasgow in 1988, is organising an International
Conference on Heat Transfer at the University of Birmingham in 1992. It will be joined tais time by
Eurotherm who are organising the 1st European Heat Transfer Conference. The joint conference
promises to be even more successful than the UK conferences and have wider European
participation.

Papers are invited from academic and industrial contributors on all aspects of Heat Transfer and
associated technologies including:

Post dryout and drop heat transfer . Heat transfer intensification

Thermal hydraulic aspects of accidents and Two-phase flow and boiling

transients Natural convection

Thermal hydraulic of reflood Measurement techniques in heat transfer
Reactor operational heat transfer Radiant heat transfer

AGR and other fuel heat transfer Heat transfer in combustion systems:
Fouling mechanisms Free and forced convective heat trarisfer
Fouling detection, inhibition and control Heat transfer in cross flow

Heat transfer in generators and fixed beds Industrial heat exchangers
Condensation and condensers Novel heat exchanger design

it is intended to allocate adequate time for authors to present their papers individually and for the
papers to be discussed. They will be published in a standard format and form part of the archival
literature on heat transfer.

The deadline for al bmission is 6. I

The venue is located in an attractive site close to the centre of Birmingham, the UK’s sacond city.
Accommodation will be available in modern and well equipped halls of residence as wall as the
major international hotels located in the city.

Full social and accompanying persons programmes will be organised taking in some of the
many famous and historic sites in the locality for example, the world famous Royal Woicester
porcelain and Stewart Crystal factories and Stratford-upon-Avon.
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THE 3rd UK NATIONAL and 1st EUROPEAN HEAT
TRANSFER CONFERENCGCE

14 - 18 September 1992
University of Birmingham, UK

PRELIMINARY ANNOUNCEMENT AND CALL FOR PAPERS

A § N s sareeneecasssesnnstesouessseennsnnnusssnnnssssseasassasesssssasssaonsesssscesensnrnn

Organisation..........cccecveveeerreveensesnrnsessensneseens
Address forMailing

| wish to attend the symposium |

]
Enter my name an the mailing list l —I
|

I wish to present a paper l

Please return this form to:

The Conference Section

The Institution of Chemical Engineers

165-171 Railway Terrace

Rugby, Cv21 3HQ, UK

Tel: 0788 78214 Fax: 0788 560833 Telex: 311780
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Second Announcement and Call for Papers

International

Conference on

Multiphase

Flows "Y1-Tsukupa
September 24-27, 1991

UNIVERSITY OF TSUKUBA
TSUKUBA, JAPAN

ICMF91
~_ TSUKUBA

BEAEHERZER

Sponsored by

THE JAPAN SOCIETY OF MULTIPHASE FLOW
UNIVERSITY OF TSUKUBA

BACRHASZBOH 20N, HEARERFRRKELL LTHOEDLS
BTWEREEET. 55 2TCIEMTEVETIO>BEVLWELET.

HuwaEbEE: RERFEBELER BHF B
FAX. 0298-53-5207, TEL. 0298-53-5129
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Typing Instructions for Contributors to
Journal of Heat Transfer Soclety of Japan

Editorial Board for J. Heat Transfer Soc. Japan

c/o Dept. Mechanical Engineering for Production
Tokyo Institute of Technology
Meguro-ku, Tokyo 152, Japan

Manuscripts should be typed single-half-spaced within a space of 170 x 255
mm, on one side of the page, using A4 (210 x 296 mm) or letter-size (8'/, by 11
inch) white paper and 12-pitch typing letters. The manuscripts must be
typewritten clearly using a black carbon or film ribbon on an IBM or equivalent
typewriter. A word processor may be used with a letter-quality printer. The
printing plates will be prepared by photographing the original manuscripts
submitted. Therefore, it is important for typists to avoid erasers and keep
the manuscripts as clean as possible. The pages will be reduced approximately
14% by the printer so that the data must be large enough to be readable at that
reduction.

On the first page of each chapter, the chapter title should be typed
centered, leaving two lines of space above it. The author's name and
affiliation should also be typed centered. Put them on a line separate from
the title and the text, leaving one line of space above and two lines of space
below. On the second and subsequent pagés, start typing at the top of the
page. Each text page holds 40 lines of type. Using a light-blue pencil,
lightly write the page number at the upper right corner of the page.

Equations should be typed 1if possible. If handwritten, they must be
carefully lettered using black ink, using symbols approximately.the same size
as the typewritten characters. Type the equation and its number enclosed in
parentheses as follows:

St = 0.0287 Pr /s Re;'/s (1)
All symbols should be defined in the text. If a nomenclature section is
included to define unlque symbols, place it at the end of the text just ahead
of the reference section. All data should be reported in SI units.

Place the table/figure preferably at the top or bottom of a page as close
as possible to its first mention in the text. Typé captions for tables/figures
right above/under them. Leave one line of space between the table/figure and
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following or preceding text. High quality reproduction of 1illustrations
depends on the condition of the original artwork. It should be prerared as
carefully as the text. In planning sizes of line figures and labels, keep 1in
mind that the final page will be reduced 14% by the printer. Be certein that
labels and data points will be legible at this reduction. Glossy prints,
photostats, or reprints of drawings may be used if they are of high quality
with sharp, even lines and lettering. Photographs must be sharp bleck-and-
white glossy prints.

References should be listed immediately following the text. They may be
listed either in alphabetical order or in numerical order by text citation. In
the text, reference citations should be either by the last namc of the
author(s) and the year of publication or by the reference number enclosed in
squére brackets, respectively. Some sample lists of symbols and references
follow:

NOMENCLATURE
cp specific heat at constant pressure, J/kg K
hy lacal heat transfer coefficient, W/m2K
Pr Prandtl number
Rex Reynolds number, u_x/v
St Stanton number, hx/pcpuoo
u, free stream velocity, m/s
X distance from the leading edge, m
v kinematic viscosity, m?/s
p density, kg/m?

REFERENCES
[1} Clark, J. A., 1986, Private Communication, University of Michigan, Ann
Arbor.

[2] Lee, Y., Korpela, S. A., and Horne, R. N., 1982, "Structure of Multi-
Cellular Natural Convection in a Tall Vertical Annulus," Proc. 7th Int.
Heat Transfer Conf., U. Grigull et al., ed., Hemisphere, Washington, DC,
vol. 2, pp. 221-226.

[3] Sparrow, E. M., 1980, "Forced-Convection Heat Transfer in a Duct Having

Spanwise-Periodic Rectangular Protuberances," Num. Heat Transfer, vol. 3,
pp. 149-167.

[4] Tung, C. Y., 1982, "Evaporative Heat Transfer in the Contact Line of a
Mixture," Ph.D. Thesis, Rensselaer Polytechnic Institute, Troy.

Note that a long list of references may be Lyped slngle-spaced.
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