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THE PROGRESS OF HEAT TRANSFER RESEARCH IN JAPAN
A quarter Century Tribute
By
Warren H. Giedt
Professor Emeritus

University of California, Davis

It is an honor to be invited to contribute to this Twenty Fifth
Anniversary Issue of the News of the Heat Transfer Society of Japan. I feel
T have had an unusual opportunity to observe the progress in the field of
heat transfer in Japan during the last twenty five years and am very
pleased to have this opportunity to acknowledgs the dedicated leadership
and to express my admiration for what has been accomplished.

Twenty five years takes us back to 1961 when the international heat
transfer community gathered in Bonlder, Colorado for the second Interna-
tional Heat Transfer Conference. Japanese engineers were aware of the
rapidly developing field of heat transfer and by this time a number of
investigators were already conducting research. This was evidenced by the
contribution of 11 papers presented by 23 researchers to this meeting in
the areas of boiling, free and forced convecbion, and radiation.

Most important was the progressive spirit of the individuals who had
dedicated themselves to working in this field. It was at this second Inter-
national Conference that I first met Professors Niichi Nishiwaki and Fujio
Tachibana of the University of Tokyo and Professor Tokuro Mizushina of
Kyoto University. They were representative of a small but growing group who
had recognized the fundamental importance of heat transfer in science and
technology and the critical need to strengthen the capability of Japan in
this area. They extended cordial invitations to leading researchers to
visit Japan and even then were laying plans to hold the International
Conference in Japan.

In the following year Professor James P. Hartnett (now at the Univer-
sity of Illinois at Chicago) visited Japan as a Fulbright scholar. I was
honored the following year (1963) with an appointment as a visiting
professor at the University of Tokyo. Soon after arriving in Japan I was

impressed to learn that a special organization had been formed to promote



the development of heat transfer--THE HEAT TRANSFER SOCIETY OF JAPAN. Early
during my visit I was invited to speak at a Society meeting in Tokyo where
I met many professors and engineers working on heat transfer projects.
Later I was able to visit a number of their laboratories. I well remember
the friendly and enthusiastic greetings I received at research centers all
the way from Kyushu in the west to Hokkaido in the north, and I treasure
the friendship formed during these contacts.

The progress in Japanese heat transfer research which is so evident
today is the result of the interest, the outstanding capabilities, and the
dedicated efforts of many of the individuals I was privileged to meet back
in 1963. I realize this did not include all who merit recognition, but I
feel the following individuals should be mentioned: Professors Yamagata,
Nishikawa, Hasegawa, and Fujii of Kyushu University; Professors Ishigaki
and Ogasawara of Osaka University; Professor Akagawa of Kobe University;
Professor Kobayashi of Nagoya University; Professors Sato, Mizushina, and
Kunitomo of Kyoto University; Professors Nishiwakil, Tachibana,; Ueda,
Uchida, and Katto of the University of Tokyo; Professors Mori and Isshiki
of the Tokyo Institute of Technology; Professors Nukiyama and Kobayashi of
Tohoku University; and Professors Saito, Seki, and Taniguchi of Hokkaido
University. ALl have left their mark in technical contributions and in the
guidance of outstanding students to assume leadership in heat transfer
research. To all of them, and to the others who should be included in this
list, we express our respect and appreciation on this ocecasion.

The HEAT TRANSFER SOCIETY OF JAPAN has been very effective in
promoting the development and progress of heat transfer research in Japan.
The Annual Symposium has become an execellent and well attended forum for
the presentation and review of current research. Also, The Scciety
structure and membership provides the essential professional base for
organizing and hosting such events as the extremely successful Fifth Inter-
national Heat Transfer Conference in 197/4.

As a measure of what has occurred in twenty five years let us look at
the contributions of Japanese researchers at the Eighth International Heat
Transfer Conference held in August of 1986 in San Francisco. Approximately
50 papers from Japan covering all current areas of research are included in
the VProceedings ol the Conference. These were authored by approximately

150 researchers. This represents about 107 of the papers presented from



more than 30 countries. Since the number of papers which could be included
was limited, this is indicative of the international recognition which in
now accorded Japanese heat transfer research.

This is just one indication or measure of the progress in Heat
Transfer Research in Japan. A similar comparison would result from a review
of papers appearing the TRANSACTIONS OF THE JSME, the ASME JOURNAL OF HEAT
TRANSFER or the INTERNATIONAL JOURNAL OF HEAT AND MASS TRANSFER.

The number of research papers being published is a good indication of
the level of effort devoted to heat transfer. A more eritical test, how-
ever, is whether this work is receiving international recognition. Yes it
is! Evidence for this is the selection in 1968 of Professor Shiro Nukiyama
of Tohoku University as the recipient of the Max Jakob Award for his
pioneering studies of boiling. In 1978 this Award was conferred upon
Professor Niichi Nishiwaki of the University of Tokyo in recognition of his
outstanding contributions as a researcher, teacher, and leader. A further
most convincing indication of the quality and breadth of heat transfer
research being conducted in Japan was the inauguration in 1972 of HEAT
TRANSFER JAPANESE RESEARCH--a new journal published in English to make
Japanese research results more available to the International Community.

The sincere interest in having foreign heat transfer researchers visit
Japan and the cordial reception they have received has certainly been of
great value. Of equal importance has been the effort of Japanese
rescarchere to visit and study with other engineers and scientists
throughout the world. It has been my privilege to arrange visiting
appointments on the Davis Campus of the University of California for twenty
scholars from Japan. This experience has been most rewarding and gratifying
to me professionally and personally.

Finally I would like to express my appreciation to Professors Susumu
Yokobori and Osamu Kuga for their translation of my book, Principles of
Engineering lleat Transfer, for through this text I havc had an opportunity
to introduce and to attract new researchers to the field of heat transfer.
Space does not permit me to mention the many with whom I have become
acquainted, but I am confident that they will carry heat transfer research
to even greater heights. I wish them every success and another Twenty Five

Years of Progress.
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*3 Keynote Lecture D E L AH

1. M.M.Yavanovich(Canada) :Recent Developments in
thermal contact, gap and joint conductance theories
and experiments,

2. Ye.M.Khabakhpasheva (USSR) :Experimental
investigation of turbulent momentum and heat
transfer in the proximity of the wall,

3. F.Ogino (Japan) :Turbulent flow and heat transfer
with buoyancy effect,

4. A.Tamir (Israel):Transfer Processes in impinging
streams,

5. F.P.Incopera(USA) :Buoyancy effects in double-
diffusive and mixed convection,

6. Z.-Y.Guo(PRC) :Thermal dciay and Lhermal
roundabout flow in convective problems,

7. G.deVahl Davis(Australia):Finite difference
methods for natural and mixed convection in
enclosures,

8. C.J.Hoogendoorn(Netherlands) :Natural convection
in enclesures,

9. K.T.Yang{USA) :Numerical modeling of natural
convection-radiation interactions in enclosures,

10. K.Katto{Japan):Critical heat flux in boiling,

11. J.M.Delhaye (France) :Recent advances in two-
phase flow instrumentation,

12. P.J.Marto(USA) :Recent progress in enhancing
film condensation heat transfer on horizontal tubes,

13. R.O0.Buckius (USA):Radiation heat transfer in
scattering media: real property contributions,

14. G.M.Faeth(USA) :Heat and mass transfer in
flames,

15. J.E.S.Venart{Canada) :The measurement of
thermophysical properties,

16. K.E.Torrance{USA) :Phase-charge heat transfer in
porous media,

17. E.Hahne (FRG) :Thermal energy storage- some views
on some problems,

18. A.Zukauskas (USSR) :Heat transfer augmentation in
sSingle-phase £luw,

19. V.M.K.Sastri-A.K.Kolar (India) :Bubble dynamics
and heat transfer in fluidized beds,

20. A.P.Baskakov-N.F.Philippovsky (USSR} :Heat and
mass transfer between a fluidized bed and immersed
surfaces and suspended particles,

21. J.¥.Palen(USA) :Design of procass heat
exchangers by computers~ a short history,

22. A.Pignotti (Argentina) :Analytical techniques for
basic thermal design of complex heat exchanger
configurations,

23. ¥.Mori{Japan) :High temperature heat exchangers,

24. J.W.Westwater (USA) :Compact heat exchangers with
phase change,

25. H.C.3impson(UK) :Some thermohydraulic problems
associated with the safety of water cooled nuclear
reactors,

26. R.C.Chu(USA) :Heat transfer in electronic
systems,

27. B.Rublnsky (USA) :Recent advances in
cryopreservation of biological organs and in
cryosurgery,

28. J.H.Whitelaw(UK):Applications of laser
velocimetry and Rayleigh scattering to engine flows.

=4 Round Table Discussion NT&EF L HEB

1. J.M.Robertson(UK) :Heat exchanger equipment for process
industry,

2. B.F.Boehm(USA) :Direct contact heat transfer,

3. M.J.Cooper (UK) :What next for research on boiling heat
transfer ?

4. M.M.Chen(USA}:Heat transfer in manufacturing,

5. F.Dobran{USA):Perspective,limitations, and prospects of
multiphase modeling,

6. Y.R.Mahew(UK) :Nomenclature
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Plenary Lecturcs
Keynole Papers

MNumerical Tecliniques and Modeling
Measurement Techniques
Conduction and Insulation
Radiation and Combustion

Internal Forced Convection

External Forced Convection

Jets, Wakes and Film Cooling
Natural and Mixed Convection

Natural Convection in Confined Spaces

Condensation

Freezing, Melting and Evaporation
Interfacial Phenomena

Pool Boiling

Fiow Boiling

Two-Phase Flow

Nuclear Reactor Heat Transfer
Particulates and Porous Media
Heat Exchangers

Heat Transfer Augmeniation
Special Applications
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SETOEHEBONF I 5~ FuHSsnctzd, 20 HHNRERSFOBEROEBRNHR

LMY 2w A, £ 3F- | Advanced Course ZBER YT, RHAELSHRA
EoWMEHEEERE 2 ExAlournal #HRTAZFRBE-THY T,

ICHMT o F v H AScientific Council i, Table 1 R4 RXREDEMEET2¥
BeSE r. Bk AEzecutive Commitice P RHUEETAIMEBC L UBEIh v+
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INSTITUTIONAL MEMBERS OF THE ICHMT

-— American Geophysical Union

— American Institute of Chemical Engineers

— American Society of Mechanical Engineers

— Associazione Termotecnica ltaliana

—- Canadian Society of Chemical Engineering

— Canadian Society of Mechanical Engineering
— Chamber of Mechanical Engineers of Turkey
—— Chemical Engineering Group of New Zealand
— Chinese Society of Engineering Thermophysics

(Table 1)

lsrael institute of Chemical Engineers

Kéninklyk Institut van Engenieurs, The Netherlands
Sociedad Mexicana de Transferenia de Calor
National Committee for Heat and Mass Transfer of
Academy of Sciences of the USSR
Osterreichischer Ingenieur- und Architekten Verein
Sociedad Argentina de Investigadores en Ciencia
ia Ingenieria Quimica

Societé Francaise des Thermiciens

the

de

- Egyptian Society of Engineers
— Heat Transfer Society of Japan

— Indian National Committee for Heat and Mass Transler

— Institution of Chemical Engineering, London
— Institution of Englneers of Australla

— lnstitution of Mechanical Engineering, London

Past Advanced Course and Symposium

(Table 2)
0
4 @ 2
Meetings organized by the ICHMT 2 g =5
O @ &2
- o a o
1968 Heat and Mass Transfer in
Turbulent Boundary Layers 18 45 115
1963 Heat and Mass Transfer in
Separated Reglons 21 50 152
1970 Heat and Mass Transfer in
fiheologically Complex Flulds 9 26 91
1971 Heat Transfer in Liquid Metals 10 36 103
1972 Recent Developments in Heat
Exchangers 19 40 184
1973 Heat Transfer in Fires 18 — 40
Heat Transfer from Flames 9 36 107
1974 Heat Transler in the
Environment of Vegetation 13 32 102
1975 Future Energy Production-
-Heat and Mass Transfer
Problems 10 - 43
Future Energy Production-
-Heat and Mass Transfer
Problems - 12 58 137
1976 Heat Disposal from Power
Generation 33 — 67
Turbulent Buoyant Convection 10 55 115
1977 Heat Transfer In Buildings 1 72 120
1978 Momentum, Heat and Mass
Transter In Two-Phase
Systems 10 85 154
1979 Heat and Mass Transfer in
Metallurgical Systems 10 43 90

— Souciely ot Chemical Engincers of Japan
— Swedish National Committee for Mechanics

_ Schweizerishcer Ingenieur- und Architekten Verein

— Verein Deutscher Inginieure
—~ Yugoslav Society of Heat Transfer Engineers

§ % a
Meetings organized by the ICHMT g g =8
@ I < .S
—d [a 98 a. o
1980 Mathematical and Physical
Modelling of Metals Processing 10 — 43
Nuclear Reactor Safety Heat
Transter 23 — 68
Heat Transfer in Nuclear )
Reactor Safety i0 52 118
Heat and Mass Transfer and
Structure ul Turbulence - 35 45
1981 Heat Exchangers 20 — 36
Advancement in Heat
Exchangers 11 55 135
Nuclear Reactor Safety
Asspssments 20 — 41
1982 Thermal Solar Engineering for
Developing Countries 20 — 28
Heat and Mass Transfer
in Rotating Machinery 8 61 66
1983 Measurement Techniques in
Power Engineering 18 — 26
Measurement Techniques in
Heat and Mass Transfer 8 35 77
1984 Fluldized Bed Combustion 10 — 40
Heat and Mass Transfer in
Fixed and Fluldized Beds 7 46 135
1985 High Temperature Equipment 19 — 36
High Temperature Heat
Exchangers 11 42 120
Total: 418 906 2.629



NEW SCIENTIFIC COUNCIL

(Table 3)

President:

Vice Presidents:

W. M. Rohsenow, Cambridge, USA

M. A. Styrikovich, Moscow, USSR

Y. Mori, Tokyo, Japan
Members:
N. Afgan, Belgrade, Yugoslavia D. Poljak, Ljubljana, Yugoslavia
T. V. Bajenova, Moscow, USSR A. Ramachandran, Nairobi, KXenya
K. J. Bell, stillwater, USA J. T. Rogers, Ottawa, Canada
B. Berkovsky, Moscow, USSR P . N. Rowe, Rugby, England
A. E. Bergles, Ames, USA M. R. Semeria, Grenoble, France
J. Carvantes, Mexico, Mexico S. Sideman, Haifa, Israel
I. Cessanc, Sante Fe, Argentina H. C. Simpson, Glasgow, Scotland
M. Combarnous, Bordeaux, France D. B. Spalding, London, England
M. Cumo, Roma, Italy X. Stephan, Stuttgart, F. R. Germany
E. R. G. Eckert, Minneapolis, USA V. Stepanov, Novi Sed, Yugoslavia
R. Echigo, Tokyo, Japan: C. L. tien, Berkeley, Usa
N. Epstein, Vancouver, Canada G. de Vahl Davies, Kensington, BAustralia
J. Ginoux, Brussels, Belgium M. Velarde, Madrid, Spain
R. J. Goldstein, Minneapolis, USA R. Viscanta, lafayette, USA
U. Grigull, Munchen, F. R. Germany D. A. deVries, Lieshout, Holland
J. Gosse, Paris, France B. X. Wang, Beijing, China
C. Hackenberg, Rio De Janairo, Brazil J. W. Westwager, Urbana, USA
E. Hahne, Stuttgart, F. R. Germany Widmer, Zurich, Switzerland
K. Hanjalich, Sarajevo, Yugoslavia K. T. Yang, Notre Dame, USA
J. P. Hartnett, Chicago, USA S. M. Yang, Beijing, China
G. F. Hewitt, Harwell, England M. Yovanovich, Waterloo, Canada
M. Hirata, Tokyo, .Japan M.¥. Zhukov, Novosibirsk, USSR
T. W. Hoffman, Sarnia, Canada A. A. Zukauskas, Vilnius, USSR
C. J. Hoogendoorn, Delft, Holland M. Majcen, Zagreb, Yugoslavia
F. C. Hooper, Toronto, Canada M. Martin, Nancy, France
T. I'. Irvine, New York, USA 0. Martynenko, Minsk, USSR
S. ¥akac, Ankara, Turkey F. Mayinger, Munchen, F. R. Germany
E. I. rhabakhpasheva, Novosibirsk, USSR M. D. Mikhailov, Sofia, Bulgaria
S. Y. Ko, Beijing, China T. Mizushina, WKoto, Japan
M. V. Krishna Murthy, Madras, India E. Olsson, Gothenheim, Norway
D. A. Labuneev, Moscow, USSR L. N. Persen, Trondheim, Norway
A. I. Leontiev, Moscow, USSR
W. Linzer, Vienna, Austria
F. Lorenzini, Bologna, Italy
EXECUTIVE COMMITTEE (Table 1)

Chairman: C.J.Hoogendoorn
Members:

N. Afgan; B; Berkovsky; A. E. Bergles; R. J. Goldstein;

G. F. Hewitt; E. Khabakhpasheva; Y. Mori; J. T. Rogers;

D. B. Spalding; K. Stephen; B. X. Wang
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(3)

ICHMT XiXth International Symposium

Heat and Mass Transfer in Gascline and Diesel Engines

August 24-28, 1987

Hotel Libertas, Dubrovnik, Yugoslavia

information on Symposium Sessions

The opening session will be at 09.00 huurs un Munday
August 24, and the closing session in the evening of
Friday August 28, 1987. There will be two sessions
daily from 08.30 to 12.30 and from i7.00 to 19.30. This
leaves afternoons free for leisure pursuits including en-
juoyment of Dubroviik aid the surrvunding countiyside,

The Symposium will feature invited lecturers by recognized
experis from many countries where major work and
research on the Symposium subject is in progress. The
invited lectures will be .followed by a number of contri-
buled papers in each session. Alter each invited lecture
and contributed paper there will be time for discussion.

SCIENTIFIC PROGRAMME

Monday, August 24, morning
Opening of Symposium

invited lLecture: . .
‘The Importance of Heat Transfer in IC Engine Design
and Operation’, . )
Professor H. Pischinger, Graz University, Austria

Contrlbuted Papers ori: .
Experimental information on heat transfer between the
gas in the cylinder and its surroundings {wall, piston
crown, etc). and on the scavenging process

Monday, August 24, evening

Invited Lecture: o

‘Review of Knowledge of Motion and Mixing in the Cy-
linder Prior to Combustion’ .

vrofessor G. Blair, Queens University, Belfast, Northern
ireland :

Contributed Papers on: »
Methods of predicting gas motion, mixing and heat
transfer in the cylinder and combustion space

Tuesday, August 25, morning

invited Lecture: . o
"Mixtute Preparation in Gasolinc Engines

Contributed Papers on: " )
Heat and mass transfer processes within the gasoline-
-engine manifold

Tuesday, August 25, evening

Invited Lecture: ,
"Vaporisation of Fuel Sprays in Hot Gases
Professor /1. [liroyasu, Hiroshima University, Japan

Contributed Papers on:

Theoretical and experimental studies of fgel-spray in-
jection and fuel film formation and vaporisation

Wednesday, August 26, morning

Invited Lecture:
‘Heat Transmission from the Engine to the Atmosphere’
Professor W. Kays. Stanford University, USA

Conlributed Papers on:
Heat transfer between the cooling fluid and the engine
block, including air cooling

Wednesday, August 26, evening

Free for sightseeing drip

Thursday, August 27, morning

invited Lecture:
'Poppet-Valve Cooling’

Contributed Papers on:

Heat transfer to and from valves, valve seats and as-
sociated ducting

Thursday, August 27, evening

invited Lecture:

‘Measurement of Temperatures and Heat Fluxes in Re-
ciprocating Engines’

Professor A. F. Shekhovtsov, Kharkov Polytechnic Insti-
tute, Kharkov, USSR

Contributed Papers on:

Novel measurement techniques for temperature, pres-
sure, velocity and other relevant properties

Friday, August 28, morning

Invited Lecture: .
lgnition and Completion- of Combustion in Diesel En-
gines .

Contributed Papers on:

Experimental observations and theoretical studies of
fuel-spray ignition and combustion in diesel engines and
in related research

Friday, August 28, evening

invited Lecture:

'Flame Propagation and Detonation in Gasoline Engines’
Dr A. Tabaczynski, Ford Motor Company, USA

Contributed Papers on:

Experimental and theoretical studies of the role of heat
and mass transfer in effecting chemical transformation

Symposium Secretary:

Colleen |. King

Rakery House, 40 High Street
Wimbledon, London SW19 5AU England
Telephone: 01 947 7651

Telex: 928517, Fah: 01879 3497



{(4) ANNOUNCEMENT
1CHMT International Seminar

TRANSIENT PHENOMENA IN MULTIPHASE FLOW

International Centre for Heat and Mass Transfer will hold its Intemational Sewminar
on Transient Phenomena in Multiphase Flow in Dubrovnik, Yugoslavia from May

2410 29, 1987.

The Seminar will cover sessions on: Fundamental Formulations for Time-Varying
Multiphase Flows, Interfacial Wave Phenomena, Turbulence Phenomens i MPF,
Transient Behaviour in MPF, Pressure Wave Propagation in MPS, Nuemerical Simala-
tion on Traasient MPT, Transient Measurement Technelogies and Flow Visuaiisation
of Transient MPF Phenomena.

Semiunar Organizing Committee: N. Afpgan (Chairman), J. M. Delbaye, M. Ishi,

R. T. Lahey, A. Serizawa, N. Zuber, L. van Wyngaarden, F. Mayinger, B Nigma-

tulin, V. Ndk.mskov D.B. Spaidmg,ﬁ F Hewm .‘i R. Rizni¢.
For further information and copies of preliminary programme contact:

M. Afgan, Chairman of the Seminar, International Centre for Heat and Mawss Tran-
sfer, 11601 Belgrade, Yugoslavia, Phone: (11) 458 222, telex: YU 11 563.



{(5) International Specialist Meeting on Major Hazards in

the Transport and Storage of Pressure Liquefied Gases

August 10-13,

1987

University of New Brunswick, Canada

ihe Conference on Major Hazards fn the
. Transport and Storage of Pressure Liquefied
Gases will be held August 10-13, 1987 in
Fredericton, New Brunswick, Canada at the
University of New Brunswick under the
sponsorship of Transport Canada {TDC}, The
Natural Science and Energy Research Council
{NSERC), and the University of New Brunswick
{UNB}. The host of the Conference will be the
Fire Science Centre.

{MPORTANCE AND PURPOSE OF THE CONFERENCE:

Recent incidents involving pressure
1iquefied gases; such as Mississauge, Ontario,
and San Juan, Mexico, have emphasized the
necessity for the correct protection and
safety assessment of transport and storage
vessels. The purpose of this meeting is that
it will provide a forum for those who are
concerned with this subject so they can meet,
discuss and be informed of the latest and more
important developments in the areas of risk
assessment, predictions, experiments and
physical modeiling.

it is anticipated that approximately 40 papers
wiil be selected for presentation. Five
jnvited plenary lectures by world noted
suthorities are being scheduled.

The meeting will deal with the following
topics:

Storage Vessels
Transportation Vessels
Experimental Studies
Hazard Assessment
Mathematical Modelling
BLEVE Phenomena
incident Studies
Pressure Relief

Safety Codes

v

This 1ist is not exhaustive, and papers on
other appropriate topics will be considered.

—100 —

The dates for the Conference are August
10-13, 1987 to be held at the University of
New Brunswick. Approximately 160 persons
should attend the 3 day event which will
consists of 3 mornings and Z afternoon
sessions each with a keynote speaker to set
the theme. There will be one afternoon and
evening workshop to provide for the
demonstration and use of the computer
simutation tools available both at UNB and
elsewhere, Laboratory visits are planned and
a tour of Canada’s largest oil refinery. A
conference dinner with a selected guest
speaker will end the meet{ng.

PROCEDURE FOR REVIEW AND FORMUI ATIGN OF
PROGRAM:

Acceptance will be based upon review of
an eaxtended 500 word . abstract. Scparate
copies of abstracts and papers'must be sent
to the University of New Brunswick Fire
Science Centre. Abstracts are required by
February 1, 1987 to permit the program
committee to select and organize the
particular technical sessions. Decisions of
the Papers Review Committee on acceptances
will be transmitted to authors by April 15,
Complete papers must be submitted by June 15,
for publication in the proceedings.

LOCATION:

The Conference will be held at the
University of New Brunswick, Fredericton
Campus. The City is located on the scenic
Saint John River some 100 km from the Bay of
fundy. Fredericton offers a comfortable
biend of historical tradition and modern
amenities which will be fully explored by the
social programme.

Major Hazards in the Transport and Storage of
Pressure Liquefied Gases

Fire Science Centre

The University of New Brunswick

P.0. Box 4400

Fredericton, N.B.

CANADA E3B 5A3
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