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My visit to Heat Tranmsfer Laboratories in Japan

by
E. R. G. Eckert

A Fellowship by the Japan Soéiety for the Advancement of Science gave me
the possibility to stay during the months February through April in Japan. I
had an office at the Mechanical Engineering Department of the University of
Tokyo [T] and visited the Universities of Hokkaido [H], Kyoto [K], Osaka [0],
Kyushu [Kyl, and Tohaku [To}. Shorter visits were also arranged to the Institute
of Technology at Tokyo. the Japan Steel Works at Muroran, Hokkaido, the Central
Research Institute of the Electric Power Industry, the Japan Atomic Energy
Research Institute at Tokai-Mura and a Geothermal Power Plant in the Naruko area.
In this paper I will attempt to b£iefy describe the heat transfer research which I
could cbserve during these visits and which I learnmed during that time from the
literature. The field of heat transfer is so wide and diversified that my report
should in no way be considered complete even for the locations which I visited.

I can only mention those research projects which aroused my special interest and
I will also have to restrict it to basic research regretting that I can not include
the interesting projects in applied research which I could observe.

Some order in the discussion of the various heat transfer projects will be
pnecessary and I, therefore, attempted to device a scheme listed in Table 1. It
contains four sections, A through D. Each of these sections is broken down in to
subsections. Sectién A is concerned with the system or geometry for a specific
research item. The research may consider heat transfer in a one component system
(Al), like heat conduction in a solid, heat transfer caused by mixing of a jet
with the surrounding fluid, or transport by turbulence. A study may be concerned

with two components as listed under A2 without phase change or in A3 with phase
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change or with a three or more component system.- The flow is determined by a
balance of the inertia forces with the other forces listed under B. Heat tran;fer
is determinéd by the energy mode involved and by the energy transport process as
listed under C. Finally, the property of the fluid determining energy tramnsport
creates classes of fluids contained in D. A specific heat transfe; situation is
then defined by selecting one item in each of the four groups A through D. It

can be recognized that a very large number of specific heat transfer situations
can be constructed in this way and many of‘them are encountered in engineering
developments. In addition, several of the forces, energy modes or energy trans-—
ports may be active simultaheously in a specific heat transfer situvation. This
indicates the large variety of -heat transfer problems and explains the large
amount of heat transfer research which is presently going on in all industrialized
countries including Japan. The following discussion is based on the scheme offered
in Table 1.

Al) The main difficulty in an analytic description of turbulence is caused
by the fact that well ordered structures appear im turbulent shear flows in addition
to the random fluctuations. These structures have been and are being studied by the
smoke-wire method [T] for flow over flat plates, around cylinders, and for the
stagnation region of a two-dimensional submerged impinging jet. The turbulence
structure and its influence on heat transfer was also investigated [K] for a
transpired turbulent boundary layer, as well as for a turbulent boundary layer
disturbed by a cylinder located near a wall. Turbulent air flow between two
parallel plates was accelerated [T] in a converging passage causing reélaminari-
zation and a considerable decrease in the Nusselt number. The reduction in heat
transfer due to strong heating was analyzed using two equation turbulence models.

The heat transfer resistance in a water layer confined between two horizontal

planes and heated from below is mainly controlled by the thermal boundary layers



near the two planes at large Rayleigh numbers up to 4 x 109 as confirmed by an
experimental investigation [T]. The behavior of a jet discharged upwards into
a snrrounding of uniform or linearly changing temperature was studied experimen-—
tally [K] providing among others the result that the height of the top of the jet-
varied proportional to the square root of the discharge Froude number in a
surrqunding of negative buoyancy. The velocity and temperature fluctuations were
measured [K] in a thermally stratified turbulent flow through an open channel with
two laser Doppler velocimeters and a resistance thermometer to gain insight into
the heat transfer mechanism.

A2) The heat transfer mechanism was studied [K] in a recirculating flow
region with the object to establish whether existing numerical schemes employing
various turbulence models provide a reliable discription. Laminar and turbulent
houndary layers in steady free convection of oil, water, air, and non-Newtonian
fluids found attention at [Ky]. The performance of heat exchangers having a
staggered array of flat plate fins and operated at low Reynolds number found atten-
tion [K] in an extended study. Experiments on heat transfer of liquid sodium
flowing through concentric and eccentric annular channels [H] determined turbulent
thermal diffusivities and Nusselt numbers. The influence of chemical reactions on
heat transfer was measured [K]. Experimental studies and numerical predictions
were carried out [0] on turbulent diffusion flames and swirling flames. A numerical
analysis predicts turbulent heat and momentum transfer for an electrically conducting
fluid flowing in a two-dimensional channel with a transverse magnetic field for fully
developed turbulent conditon [T] in good agreement with experimental data.

The Nusselt number describing heat transfer in a high temperature shell and
tube heat exchanger can be increased by 40 to 65% by insertion of porous plates [Ky].
A numerical analysis of three-dimensional natural convection in a porous medium

between concentric cylinders [Kyl established that the average Nusselt number



depends on the product of Rayleigh and Darcy numbers and is hardly affected by the
inclination . of the cylinders. Results obtained in an experimental and analytical ~
study of full-coverage film cooling [T] clarify the details of this cooling method.
Heat transfer by simultaneous conduction and radiation in a high porosity material
wés investigated [Ky] analytically and experimentally. The analysis is based on
the assumption that the porcus material can be considered as homogeneéus and con-
tinucus absorbing, emitting, and scattering ansotropically.

An analytic approach [Ky] to describe high flux heat transfer in gaseous solid
suspension flow results in a remarkable increase of the overall heat transfer coef-
ficient due to the absorbing and reemmitting behavior of the particulate medium.

The gasification process of a biomass material was investigated in a high temperature
fluidized bed [T] with the result that the yield of the product'gas could reach 87%
and the calorific value of the gas was 3870 kcal/N—m3 at a gasification temperature
of 900°.

Radiative heat transfer is under extensive investigation [K], including the
process of radiation in furnaces, in a thermal insulation at eryogenic températures,
and caused by scattering in dispersed media. Radiation properties are determined
analytically and experimentally for dimer and polymer of gases, for metals, alloys,
ceramics, bricks,at high and cryogenic teﬁperatures,as well as for cryogenic deposits
and painted layers. Experimental studies are also on the way [Ky] for simultaneous
convective and radiative heat transfer in a ceramic fiber insulationm.

A3) Heat transfer in condensation is finding attention in a number of labora-
tories. Experiments of potassium vapor gondensation [H] on a vertical nickel-plated
copper surface established apparent condensation coefficients between 0.9 and 1.0 .
The high rates of heat transfer in dropwise condensation are explained [7] by the
behavior of submicroscopic droplets. The growth rate of a droplet is analyzed con-

sidering the processes of coalescence and growth. Comparison of the predicted



Nusselt numbers with available éxperimental data suggests that the condensation
coefficient of water is approximately 0.2 . The effect of Knudsen number on
dropwise condensation was included [T]. An experimental study of rewetting of a
hot stainless steel tube by a Freon 113 liquid film indicates [T] that the inten-
sive heat transfer to the liquid film behind the wet front is caused by tramsition
and nucleate boiling. Experiments [Ky] on heat transfer by dropwise condensation
‘include the effects of surface subcooling and study the initial droplet formation,
the rate of droplet growth due to condensation and coalescense of droplets, and
droplet size distribution. Very high rates of condensation are measured [Ky] in
direct condensation of vapor onto the surface of falling liquid droplets. The
droplet deposition and the wave characteristics and their effect on heat trnafer
were investigated for annular two-phase flow [K]. Combined natural and forced
convection condensation of water and freon found attention [Ky].

A 1arge research effort is devoted in many of the laboratories to boiling heat
transfer and to two-phase flow due to the importance of this heat transfer process
in the power industry and to our limited understanding of the details of this
involved transport mechanism. Pool boiling was studied [K] in mercury and potassium,
including an effects of a magnetic field. The effect of a liquid head was investi-
gated [K] for pool boiling of sodium and could be explained as due to the increase
of the saturation temperature. Transient pool boiling and transient flow boiling
in water as well as stationary and transient pool and film boiling in sodium were
thoroughly investigated at Uji [K]. Measurements of saturated and subcooled boiling
of water and sodium at subatmospheric pressures [K] determined that critical heat
flux in sodium can not be predicted by conventional theoretical equations. Critical
heat flux and surface rewetging were studied in a flow boiling system [T] and it
was found that the critical heat flux increases with decreasing exit quality. An

analytical investigation of flow boiling in vertical tubes in the regimes which
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have an annular flow pattern was carried out [T] for R-12 and liquid nitrogen .
and the results were used to clarify the roles of the governing dimensionless
parameters. It was found that a properly defined Weber number can be used to
correlate critical heat flux data. Various methods to augment heat tramsfer in
nucleate boiling are under study at [Ky]. Experiments on heat transfer from cir-
ferential fins on a tube to boiling liquids [Tol clarified the influence of sub-
cooling, void fraction, flow velocity and interference between adjacent fins.
Flow instabilities and oscillations in single and multiple channel boiling
systems have been clarified by a series of analytic and experimental studies [0O].
The oscillation modes in parallel channels were also investigated in two-phase
flow [Kyl. Heat transfer of a mercury-argon mixture flowing through a vertical
annulus under the influences of a transverse magnetic field was studied at [K].
In summary, I was amazed at the large amount of basic high quality research
going on in Japan, especially in the field of boiling and condensation.” Large
test facilities are a necessity for these studies and a number of those, well

designed, have been installed at various universities and research laboratories.



Table 1

A. System or Geometry

1)
2)

3)

4

one component: heat conduction, jet mixing, turbulence

two component (solid-fluid, fluid-fluid)¥

a) both components in bulk

b) one component dispersed: porous matrix, packed bedXX)

¢) one component dispersed, moving: fluidized bed, mist, dust™

two component, with phase change

a) components and phases in bulk: evaporation,film condensation \

b) one component or phase dispersed: evaporation in porous medium™*’

c) one component or phase dispersed, moving: nucleate boiling, dropwisexxx)
condensation ’

d) both phases dispersed;boiling in porous mat rix¥¥)

more components: [same subdivision as in 2) and 3)]

)

B. Forces

YUt BN

pressure, external

gravity

centrifugal, Coriolis force
electric, magnetic force
surface tension

molecular force

C. Energy Mode and Energy Transport

1 kinetic a conduction

2 chemical b convection

3 internal c radiation

4 radiation d diffusion

e diffusion-thermo

D. Fluids

1 Newtonian-liquids, gases, liquid metals

2 Non-Newtonian

3 plasmas
X) often converted into a one-component system by considering one component

as boundary

xx) considered as continua or particulates
XXX) interface: smooth, rough
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1. FRXFEFK Subsession
- Heat Conduction
- Free Convection
« Forced Convection
- Thermal Radiation
« Furnace Combustion
- Turbulent Combustion

- Combustion in Diesel Engines

Alternative Fuel Engines

.

J

J

J

J

J

J

J

J « Combustion for Fuel Economy

J

J + Advanced Thermal Power Generation Systems
J + Heat Transfer in Nuclear Reactors
J + Gas Turbine Components and Applications
Jd - Condensation

J

- General Paper —Heat Transfer



J - General Paper - Combustion

A -Heat Transfer in Fluidized /Packed Systems
A -High Temperature Heat Exchangers

A -Underground Conversion

A -Heat Transfer in Geothermal Utilization
A -Heat Transfer in Underground Media

A -OTEC Heat Transfer

A - Two-Phase Flow and Boiling Phenomena

A - Compact Heat Exchangers

A -Air-Cooled Heat Exchangers

>

- Augmentation Heat Transfer

A -Heat Transfer in Enclosures

A - Gas Side Fouling in Heat Exchangers

A -Heat Exchangers for Alternate Energy Sources
(J A% Subsess ion BAESREDOS DT, AS¥ED SubsessionlIASMERED b
D)
Keynote Lectures

(JSME)

1. "Critical Heat Flux in Forced Convective F low I|by Prof. Y. Katto,
University of Tokyo

2. "Béiling Heat Transfer and. Its Augmentation, "by Prof. K. Nishikawa,
Kyushu University

3. "Experimental Studies of Near-Limit Flames Using Counterflow

IFFlame Techniques, "

by Prof. H. Tsuji, University of Tokyo

4. "High Performance Hydrogen Fueled Engines : Area of Future R &
D. "by Prof. Furuhama, Musashi Institubte of Technology

(ASME)

1 "Separated Torced Convection, "by W. Aung, Division of Mechanical

Engineering and Applied Mechanics, National Science Foundation,

Washington, DC 20550



2.

"Recent Advances in Modeling Particle Transport Properties and

Dispersion in Turbulent Flow "py G. M. Faeth, Mechanical Engineer-

ing Department, The Pennsylvania State University, University Park,

PA

3.

16802

"Heat and Mass Transfer in Combustion : Fundamental Concepts

and Analytical Techniques, "pby C. K. Law Department of Mechanical

and Nuclear Engineering, Northwestern University, Evanston, 1L

60201

4.

"Heat Transfer and Two-Phase Flow in Shellside Condensation" by

P. J. Marto, Department of Mechanical Engineering Naval Postgradu-

ate School, Monterey, CA 93940

5.

"Boiling in Porous Media'" by K. E. Torrance, Sibley School of

Mechanical and Aerospace Engineering Cornell University, lthaca

NY

14853

3. Proceedings B/
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ASME MEMBERSHIP NUMBER:
NON-MEMBER SOCIAL SECURITY NUMBER:
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Bili my Company: —  Fee enclosed:
“MAKE ALL CHECKS PAYABLE TO ASME"

—_ 04_
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Professional Development's

1983 ASME/ /JSME Thermal
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Conference Short Course Program

Joint
March 20.
Hotel,
COMPACT HEAT EXCHANGERS
Sunday Course #200
March 20 Course fee

ASME/JSME: $190
Non member: $240
*CEU Award: 0.7

A comprehensive ge of the ds and p i
with the design of compact heat exchangers will occur in this course.
Many of the lopics also apply to the design of not-so-compact heat
axchangors such as noted in the chemical pracess industry aquipmant
arsa. Major em’rhasis will ba placed on heat transfer and pressure drop
periommance, flow distribution, and vibration and foufing problems of
compact heat exchangers.

WHO SHOULD ATTEND

Practising enginears and researchers working in the heat transfer
equipmert field and people associated with the energy conservation
field desiring additional heat exchanger performance knowledga, will
bensfit by aftending this course

PROGRAM IN BRIEF

« Heat Exchanger Systems—types and functions

Heat Exchanger Design Procedure Overview

Heat Transfer and Pressure Drop Analysis

Surlace Basic Heal Transler aid Flow Friction Charactenstics
Surtace Seiection

Heat Exchanger Optimization and Computer Aided Design

Header Dasign and Flow Distribution

Heat Exchanger Design lllustrative Example

Heat Exchanger Transient Resp

Heat Exchanger Surlace Fouling and Corrosion

Laminar Flow Surfaces

Liquid-Coupled Indirect Transter Heat Exchanger Systems
INSTRUCTORS

Dr. Ramesh K. Sheh, Technical Director of Research, with Harisan
Radiator Division of the Genaeral Motors Corporation in Lockport, N.Y.
Heis active in ASME i and has publishedintha heat
exchanger and laminar flow forced convection heat transfer areas. He
and London are coauthors of & monograph, Laminar Fiow Forcsd Con-
vaction in Ducts--~A Source Book for Compact Heat Exchanger Analyt-
ical Data. .

Proteaser A. Louls London has instructed at Stanford University since
1938, except for thres years of working on new marina propulsion
devetopmants at the Bureau of Ships during the war. He was Director of
& compact heat exchanger projoct sponsored by the Office of Naval
Resaarch from 1947-1971. He co-authored the monograph, Compact
Heat Exchan%:rs‘ with Professor W.h. Kays. Professor London re-
ceived the ASME Heat Transfer Division Memarial Award, In 1962, for
recognition of hig contributions to heat exchanger design.

9:00 a.m. 5:00 p.m.

NUMERICAL SOLUTION OF
HEAT THANSFER AND FLUID FLOW

Sunday Course #201

March 20 Course fes

9:00 a./m.-5:00 p.m. ASME/SME: $210
Non-mernber: $260
CEU Award: 0.7

This course will presant computational techiniques for the solution of
multi-gimensicnal fluid flow, heal and mass transfer, and chemical
reaction in problems of practical interest. It is now racognized that
computer analysis of a complex problesm provides, inmany applications,
an ingxpensive, speedy, and mors ic: i peri |
investigation. The courss will enable the participants to understand the
details of & well-tested numerical technique and to appreciate the
capabilities of computer analysis.

WHG SHOULD ATTEMD

The course will be of interast to practicing engineers and researchers
wha deat with Huid flow and heat transfer problems. Participants should
have a general familarity with fluid fiow and heat iransfer processes and
with tha gaveming equations. Tha lavel of the course, however, will be
introductory and no pricr knowledge of numerical analysis is necessary.
The presantation wall focus on physical understanding, rather than on
mathematical manipulation. The courss is not intanded for spadialists in
nurnerical analysis; the required mathematics will be iimited to simple
algebra and elementary calculus.

1983. Hawaiian Regent
Honolulu, Hawaii

* / ‘COURSE HIGHLIGHTS

- Basic Concepts of Numerical Solution

+ Heat Conduction

« Convective Heat Transfer

- Calculation of Fluid Flow

« Spedial Topics

« Applications

+ General Discussion

INSTRUCTOR

Suhas V. Patankar is a Professor of Mechanical Engineering at the
University of Minnesota. He has authored/coauthored three books and
written a number of general-purpose computer programs that are widely
used in industry and in universities.

AUGMENTATION OF HEAT TRANSFER
Sunday Course #202

March 20 Course fee

9:00 a.rn.-5:00 p.m. ASME/JSME: $190
Non-member: $240
CEU Award: 0.7

Ecunumic and snergy savinyg considerations have led 0 expamded
research and development elfort to produce efficient heat excha
aquipmert. The goal may be to reduce the size of heat exchanger
requirsd for a specified heat duty or to upgrade the acity of an
existing heat exchanger. More efficient hea! transfer might also be
required 1o prevent i or system d ion in
situations where heat generation rates are fixed.

The art and science of augmentation, originally based on atiempts to
devstop finned surfaces and turbulators has progressed rapidly in re-
cent years. The modes of enhanced heal transfer, considered in this
caursa, range from laminar free convection to dispersed flow film boil-
ing. Applications of these techmiquss to a wide variety of R & D and
industriat systems will ba described.

A certificate of complstion and .7 CEUs wili be awarded for atter-
dance at this course.

WHO SHOULD ATTEND

This course will be of interest to Fesearchers and eat Transfer En-
gineers who have a nieed 1o review ischniques used to augment or
erhance heat transfer.

COURSE HIGHLIGHTS

- Passive Techniques (no external power requirad)

« Active Techniquas (axtarnal powar raquirad)

Compound Techniques

Incorperation of Augmentation in the Design of Compact Heat Ex-
changers

- Parfgrmance Evaluation Criteria

Applications: Two-Fluid Heat Exchangers

Applications: Systems with Fixed Heat Dissipation
INSTRUCTORS

Dr. Arthur E. Bergles is Professor and Chairman of tMecharical En-
gineering at lowa State University. He has been Techrical Editor of the
ASME Journal of Heat Transfer and is currently the Chairman of both the
Heat Transter Division and Board on Professional Development of ths
ASME. Dr. Bergles has published extensively in heat transier augmen-
wation, boiling heat transies, two phase flow: and mixed convection in
ubes, and has been a consultant to many industrial organizations.

Ur. Ralph L. Webb is Associata Professor of Macharnical Engineering at
Pennsylvania State Universily. From 1963-1977 he was Manager of
Heat Transfar Research for The Trane Co., La Crosse, Wisconsin. Dr.
Webb joined Trane after spending two years as an experimental en-
ginser at the Knolls Atomic Power Laboratory. He has published in the
area of heat transfer augmentation and has two U.S. patents on en-
hanced heat iransier surfaces for nucleate boiling. Dr. Webbis a former
Technica! Edilor of the ASME Journal of Heat Transter. Ho alsois Past
Chairman of the Heal Transfer Division.



FUNDAMENTALS AND COMPUTATION OF
TRANSIENT TWO-PHASE FLOWS

Sunday Course #203
March 20 Courses fee
9:00-5:00 p.m. ASME/JSME: $190

Non-member: $240
CEU Award: 0.7

Two-phase ftows are increasingly encountered in & variely of energy
conversion applications. The need to understand and predict transient
multiphase flow behavior is fundamentat to the adequate design and
evaluation of safe, reliable, and efficient systems. New fluid mechanics
computational methods have exparienced rapid progress in recent
years. These methods are increasingly being used for analyzing com-
plex two-phase flows. This is particularly true of the ICE (Implicit Con-
tinuous Eulerian) algorithm that uses a Newton-Raphson approach.
This courae will prosent tho tundamental principles of multiphase flow
behavior. The considerations which enter into formulation of various
models shall be delineated, including those leading to the number and
type of field equations required. The development of appropriate con-
servation equations, and tha basic principles of contemporary finite
ditterence methods will be presented. It will be shown that numerical
methods for single-phase flow can be readily extended to two-phase
tiow. Also to be examined IS the power of iIhe Newton-Raphson mathods
for complex two-phase flow computation.

WHO SHOULD ATTEND
Practicing engineers who deal with two-phase flow problems will find
this course 1o be an informative and practica! discussion of the topic.
While the course is introductory and not for the numerical special

mathods and two-ohase floy
and two-phase {low

SOmG with finits difference
be beneficial.

COURSE HIGHUGHTS

« How Numerical Methods For Single-Phase
Flow Can Be Extended To Two-Phase Flow
Basic Principles of Contemporary Finite
Difference Mathods

Fundamental Principles of Mulliphase Flow
Behavior

Newton-Raphson Methods For Comples
Computation of Two-Fhase Flow

Owen C. Jones, Jr., is Professor of Nuclear
Engineering Et Rensselaer Polytachnic Insti-
tute in Troy, ‘New York. Prior to joining the
faculty of RPY, Dr. Jones directed the Thermal
Hydraulic Development Division in the De-
partment of Nuclear Energy at Brookhaven
National Laboratory. He has published over
150 technical reports and publications and
three books on nuclear safety. Dr. Jonss holds
membership in ANS where he Is on the Execu-
tive Board of the Thermai Hydraulic Division,
AIAA, the Internationat Centre for Heat and
Mass Transfer, and is a Fallow of the ASME
where he is a member of the Standing Com-
mittee on Thewty and Fundamental Research
and Chairman 0¢ the Professional Develop-
ment Committes.

Dr. Donald S. Rowae is a principal in the con-
sulting engineen‘ firm, Rowe & Associates;
Bellevue, WA, and specializes in engineering
analysis and computational methods devel-
opment in fluld flow and heat transfer. His cur
rant activity and previous industrial experience
involve the development of computer pro-
grams for the thermal-hydraulic analysis of

two-phase flow in nuclear reactor cores, heat exchangers, porous
media and energy storage concepts, He is a msmberng! the ASME
Nucleonics Heat Transter C , the E; tive C ittee of the
American Nuclear Society Mathematics and Computation Division and
the Technical Group for Thermal-Hydraulics.
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General information

REGISTRATION AND FEE (Inclusions)

Registration should be made in advance toinsure availability of space in

the course. Class size is limited lo insure optimum interaction among alt

participants. Please refer to individual course description for fee. Com-

plate and return this attached registration form and you will receive &

written confirmation on your registration. it you do not recsive this

confirmation letter, please call 212-705-7743 to chack your enrollment

status.

tncluded in the foe are the cost of the textbooks, classroom materials,

cofiee breaks. The fee does not inciude expenses for hotel accommo-

dations or meals. Payment may be made by check, money order, or

invoicing of your company. Pleass make checks payable io ASME.

CANCELLATIONS

Course canceliations should be received by Friday March 4, 1983, to

insure a full refund. Cancellations received after this date will be subject

10 a 15% service charge. Substitution of attendees may be made at any

time price 1o the beginning of the course. The sponsors reserve the right

to cancel course below the minimum attendance limits. Full refunds will

be made in such cases.

NOTICES

- All statements made by the speakers represent their opinion alone
and do not necessarily represent the position of the sponscring
organization.

- No taping may be conducted by participants without express writtan
consent of the speakers and sponsars.

« The sponsors reserve ihe right to substitute speakers in the event of
unusual circumstances.

- ASME does not sell the course notes. You must attend the coursa in
order to receive the material.

DISCOUNT POLICY

Regislranls may be eligible for ONE of the following discounts:

< ne regisrant will receive 4 10% discount if payment is received or
arrangement made for billing by February 15, 1983.

= Three or more registrants from the same company registering to-
gether for the same course will receive a 15% discount if payment is

i in full or arrar made for billing by February 15,

1883,

A full time student member will receive a 50% discount if course

space is available.

An ASME Lite Mernber will raceive a 50% discount if course spaca is

available. :

- One registrant will receive a 10% discount If registering simulta-
ngously for two or More courses.

SHORT COURSE REGISTRATION DESK LOCATIONHOURS

The Shori Course Registration Desk will be located at the Hawaiian

Baliroom Foyer. Hours of operation will be from 7:30 a.m. to 4:00 p.m.

TAX DEDUCTION OF EXPENSES

An income tax deduction is allowad for expenses of continuing educa-

tion undertaken to maintain and improve professional skills. See Trea.

Reg. 1.162.5.

HOTEL RESERVATIONS

Feservations for the Hawaiian Regent Hotel, 2552 Kalakaua Drive,

Honolulu, Hi 96815/3639 (808) 922-6611 should be made directly

through the officiat travel agancy of the conference February 15, 1883 to

assure accommodation.

iTS Inc.

102 Wilmot Road

Deerfield, IL 60015

(312) 940-2100

Rates: Single/Double $78.00

INQUIRIES AND PAYMENTS

Information concerning this program or other courses may be obiained
by writing or calling:

ASME Professional Development

345 East 47th Street, New York, N.Y. 10017

(212) 705-7743. TWX 710-581-5267

Conference Room Rates: Single/Double $78.00

% PLEASE NQTE this will be the only gensral membership ad-
vertisement in this program so please keep this issue of the
ASME NEWS and use it when you are ready to register for this
program.
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(B) WIXBEE

FOURTH SYMPOSIUM ON

turbulent shear Aows

University of Karissuhe
Keriaruhe, F.R. Germany
Soptomber 1214, 1983
PURPOSE: The $: ium aims to ad understanding of the physical processes of turbulent motion snd the
capabilities for predicting momentum, hur. and mess transport in turbulent shear flows.
SESSIONS: Approximately 20 formal sessions and panel discussions are planned. Contributed papers are welcome
in the following general areas: .
Fundamentals New theories and or ts that {lluminate the nature of turbulence;
Tunbulence New developments within the frsmework of classical asingle- or two-point closures;
Models
Heat and Particular emphasis on the physics of scalsr transport by turbulence whether psesive or coupled
Poliutant through buoyancy or other agemcies; .
Transpont . .
Combustion Physical aspects of turbulence effects on pre-mixed and diffusion flames;
Numenical New and improved aumerical methods for calculating turbulent flows;
Schemes :

Applications Turbulent flow calculation schemes spplied to problems of emgineering importance;

Experimental New and improved experimental techniques for measurements in turbulent flows.
Techniques - o

ABSTRACTS:

DEADLINES:

Papers selection will be based upon & reviewed, extended abstract of et least 1000 words which
should be typed double-spaced and state clearly the purpose, results and conclusion of the work
with supporting figures as appropriate. Five copies of the abstract should ba submitted to:

Professor F. W. Schmidt, Secretary Turbulent Shear Flow Symposium
Department of Mechanical Engineering

The Pennsylvania State University

University Park, PA 16802, USA.

FPinal date for receipt of abstracts: ) December 1, 1982
Authors inf q ing ptance: April 1§. 1983
Final date for receipt of ~ready ripts: June 30, 1983

4h SYMPOSTUM PAPERS COMMITTEE:

L.J.S. Bradbury F. Durst W. Leuckel H. McDonald
University of Surrey University of Erlangen University of Karisruhe Scientific Research Alnoc., Inc.

UK P.R. Germany F.R. Cermany U,S.A.
ADVISORY 'COMMITTEE:

R. J. Adrian J. J. D. Domingos K. Hanjalie . P. K. Joubert W. €. Reynolds
J-C. Andre R. Dumas T. J. Banratty E. Krause W. Rodi

L. H. Back H. Fiedler J. R. Herring P. A. Libby A. K. Runchal
H. A. Becker I. Gartshore M. Hino J. L. Lumley K. Suzuki

R. Borghi M. Gibson M. Hirats 0. Martynenko 1. Wygnanski
§. Corrain V. ¥. Goldschmidt A. X. M. ¥, Bussain J. HMathieo J. Wyngaard
ORGANIZING COMMITTEE: L. J. S. Bradbury F. Durst F. W. Schmidt

B. E. Launder J. H. Whitelaw

University of Manchester Imperial College

Inst. of Science and Technology w.K.

u. K.

— 84 —



AREAMREINDALTFHEE ICDONT

(1) BAREBLUHLERE
FEFT, TROLUHPASRBICFTEEEMCAD L BEREMEAT S 0o FEHC
HEERSIC TUHEES OB (HAKXEI5000F 4, 2425813350 00/4E) 283X
BOTE,
SRR [ERFR ] RO [ARRRY Y RO Y AHEBLE] SEBXOL T ET,
B, TEEGRY YRV Y LAHFRE] IKOVTIE, HFEDOEBEMA I hicHITHE -
D, UBEEODD 1 MEBEDLTEY T T,
FOASEEASE T F113 HEEEEAHET7 -3 —1
FRRETHEIPEF DTEAGN
RN TR
FRERREOFE : FIR6—14749
SRITHRA D | BELETHESEL - HiES
(J5%5 246 ) — (OEEES 1323690)

BAEREIFT S
HEERAREEBALX B HAE
(mm £ A )
NV ¢ B AY ¥ I
K & # A gx BB
S - .28 (& & )
" kBT A oM
B OB x| T (& & )
O (& #= )
B HRHE®
E ZE¥FEARQ
1 S




AARCBMESFTESB HAE
(@A #® B B)
A D #u %R | % H &
‘ta
¥ B & ¥
M kB
w O fF %| T (& 7 )
B A (8 & )
fEy A
FEOEABSEMNCEFL TS CEETRAL 75
IREEE ®
2 #H2 8

FEE IR, TEROAMICHTERERNTAD b FERFMAXRMA T 30 [[BICEERES
T HFAFEASDORE ((1030,000V ) EBXHOT S0 BARMATHHEETT. RE
i (R ] RO [RAGERY Y RY U AFERYE] FE2HAT DD 1T O 6%
DL THEd,

EAREAMELERSBERLAE

(mfn # A A)
NI L A
& /&
il L (& & )
B L& #H
ARG (& & )
SEmBaNE T (& & )
1% % HA D% H




dbododbdddddddddddddddddddddddbdddddddddddd
< 3 % ERl

TEBWIgE ] 10 BEIC@BEICTEVE 1 6 EEE I 7 —HFELIBIL $U 10, A
SRRt BT O BEBHE (AR N e =~ 20 3 >~ ER D ELADT, &

S EREK U

it
> ¥ BB AL IR < L

\N

2 kS
D ILV) R

o

T3

il
ol

F—CBY AHEOBEORMC. KFE, BRNFOMAPRE
Flto THLHFDLCAFBEBFFOLEOLBERFEEREL
LU EFET,

MRTEBERGE (ER) 2B THERLREL TBY FL Ik Eckert ZFB® (I A
VAKX )DL S, AESEE R, O E T U 12, s b CTH4LE bJ:V_J'f‘a & E bt
OFERE BT O L E9,

ke~ 4 TR SRS [ ASME — J SMEB T 2EF &%) BRBAREOBRLEEDT
BOFTH, KREOHFEI OO THEEH 7 BEREREED, O RE S 4 ORISR R
CBEOLU THBEN TS E Ui

®E1BBCRARBEMEED 2 0 AELS L cEEYEOC L FADPOEB
WERYSEETH T Il L. COBSICAMEESPEEMTEIC DO T O B DREY
BSOSO F RESE=NTT,

W2 0TI EL i AARRFRSCR v Koy a0RERE RUDHRE BT 2HE
FEBOLONBONET, [HBHRIE] PRXEOHERENEL DO RUEREEOK
Hx R Tinichb, REXTEETHHECODOTEREL TALOLER, TED £7,
ERLOMIGE R BEO L F T,

(X # @)

dodedbcbdocdbdbdbdbdbabdbobdbebdbshobdbdbdochdbdbdbdbbdbdbdbcbebdbdochdbdbde



By gy

20 @BEAY Y RY T ABNMAAE

o TORMEZTE ~THADE, ERE L —HICHRALEANBRED T X,
o RFEHAERR., EREIRBOBEEBEZCHBAO LKL ISDTT,

o EFT e KA, ERMAKE AN TE22DbDTINLEERTIR
AT &,

w20 MEAGEY YR I LAMARRFAS

wH
(EEFICKE)

IV 4 ¥y B % B2t & &8
BEE - i
8 F-7—F

R - K4

¥ A H

EE~ORMGHAER (FRAZELTA)

R FE AR SR - K& (BRAETA)

4




= &8 o %
Vol. 21 483 198 2F10A%%T
%1777 BAGH#RHATSL
T113 EREXEEFLT —3 —1
RRRFTESEFNITERSA
AAXCHHAE S
EF 03(812)2111 (f£) Hi#$6989
R EE 6—14749




	もどる
	目次
	＜第16回伝熱セミナー特集＞
	準備委員長挨拶
	　　第16回伝熱セミナーを終えて　安達　勤（筑波大・構造工）

	講演「筑波研究学園都市」　河本　哲三（科技庁・研究交流セ）
	講演「新・省エネルギーに関連した伝熱問題」
	　　相変化を伴う熱伝達の促進　中山　恒（日立・機研）
	　　ムーンライト計画・廃熱利用技術システムにおけるいくつかの伝熱問題　山田　幸生（機械技研）

	見学先研究所の紹介
	　　筑波大学構造工学系　安達　勤（筑波大・構造工）
	　　高エネルギー物理学研究所　森本喜三夫（高エネ研）、成合英樹（筑波大・構造工）
	　　機械技術研究所　山田　幸生（機械技研）
	　　電子技術総合研究所　恩田　和夫（電総研）
	　　公害資源研究所　山本　格（公資研）
	　　化学技術研究所　中嶋　義弘（化技研）
	　　気象研究所　花房　龍男（気象研）
	　　宇宙開発事業団筑波宇宙センター　成合　英樹（筑波大・構造工）
	　　日本自動車研究所　滝下　利男（日自研）
	　　洞峰公園体育館　蜂巣　毅（日立・機研）


	＜日本訪問記＞
	日本の伝熱研究機関を訪問して　E.R.G.Eckert（米国・ミネソタ大）

	＜国際会議案内＞
	「1983年ASME－JSME熱工学会議」の御案内と概況報告  越後  亮三（東工大・工）

	＜日本伝熱研究会20周年記念特集の案内＞　第21期「伝熱研究」編集委員会
	＜地方グループ活動報告＞
	　東海グループ

	＜お知らせ＞
	　（１）第20回　日本伝熱シンポジウム講演募集
	　（２）第17回　伝熱セミナー開催予告
	　（３）第３回　日本熱物性シンポジウム
	　（４）第６回　人間－熱環境系シンポジウム
	　（５）論文募集

	＜編集後記＞



