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THE FIRST ALL-UNION CONFERENCE ON HEAT AND
MASS TRANSFER

THE All-Union Conference on Heat and Mass
Transfer problems was held in Minsk, B.S.S.R.,
U.S.S.R., June 5-9, 1961.

The Sponsors of this conference were:

The Academy of Science of the Byelorussian
Soviet Socialist Republic,

The Academy of Civil Engineering and
Architecture of the U.S.S.R.,

The Ministry of High and Secondary Special
Education of the U.S.S.R,,

The Institute of Mechanics of the Academy of
Science of the U.S.S.R.,

The Krzhyzhanovsky Power Institute.

The total number of participants was 835.
Seven hundred and forty delegates came to the
conference on heat and mass transfer from
different parts of our country. Among the
participants of the conference there were fifteen
outstanding scientists who had come from eight
foreign countries. One hundred and eight partici-
pants of this conference represented different
industrial enterprises, 477 were sent by various
research and design establishments and 155 by
Institutes of Higher Education. Among the
delegates there were 79 academicians, professors
and doctors; 296 candidates of technical
sciences, readers, senior scientific workers;
365 managers of various enterprises, shop
managers and engineers. There were nine sections
working where more than 300 contributors took
an active part.

The President of the Academy of Sciences of
the B.S.S.R., Academician of the Academy of
Sciences of the B.S.S.R. V. F. Kuprevitch opened
the conference. In his speech of welcome the
President underlined that the problems of heat
and mass transfer, which the conference was to
deal with, were of paramount importance for the
development of the most significant branches
of modern science, and also for the solution of
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various engineering problems of further tech-
nical progress.

The President said: “The fact that such an
important conference should be held in Minsk
and in the Academy of Science of the B.S.S.R.isa
great honour for us, a great tribute to the success
achieved by the Institute of Energetics of the
Academy of Science of the B.S.S.R., by Academi-
cian Alexei Vasilievich Luikov’s school in the
cause of the development of heat and mass
transfer science.”

The President expressed his belief that the
conference would assist the strengthening of
co-operation of Soviet scientists with scientists of
other countries, would make a great contribution
to the cause of consolidating friendship and co-
operation among the peoples and to the cause of
peace which was a goal of prime importance for
every Soviet citizen.

The President let the Chairman of the
Organizing Committee, Academician of the
Academy of Sciences of the B.S.5.R., member of
the Academy of Civil Engineering and Archi-
tecture of the U.S.S.R., Professor Alexei Vasilie-
vitch Luikov have the floor.

In his address Academician A. V. Luikov said:
“Processes of heat and mass transfer represent
one of the most important branches of modern
science and have a great practical significance
for new engineering.

In connexion with the intensification of
technical processes the transition to high regime
parameters, a characteristic peculiarity of heat
and mass transfer processes is revealed—their
interrelation, i.e. heat and mass transfer of
matter is one indivisible complex process. As an
example, the classical case of heat transfer
between a liquid and the surface of a solid may
be given. While at low gas motion velocities and
temperatures the heat transfer process may be
considered as net transfer, at high velocities and
temperatures followed by dissociation of gas
molecules, the exchange of heat cannot be
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described without taking into account the dif-
fusion process, i.e. without the transfer of mass
of the matter.

The so-called porous cooling of a wall exposed
to a hypersonic stream of rarefied gas is a
problem of extreme importance. In this case the
process of heat transfer is solved as a complex
heat and mass transfer problem. Generally
speaking, when a solid has a capillary-porous
surface structure then heat transfer is insepar-
ably linked with mass transfer at any temperature
and not only at low temperature and motion
velocities of a liquid.

Heat transfer processes in the presence of
phase conversions (boiling of liquids, fuel com-
bustion, thermal decomposition, drying) repre-
sent by their physical nature one interconnected
process of heat and mass transfer.

Interdependence of transfer of various sub-
stances takes place not only at heat and mass
exchange, but also in the case of net heat
transfer, such as combined convective and
radiative heat transfer wherein the transfer of
radiant energy is connected with the molar
motion of a liquid.

Thus, at present, in most cases heat transfer
is an indivisible interconnected process of heat
and mass transfer. All this has determined both
the scope and aims of our meeting, which is the
first conference on heat and mass transfer.
Sharing of experience on heat and mass transfer
study in various thermo-energetic process and
modern devices, choosing the most progressive
methods of investigation and considering the
possibility of applying resuits obtained in one
branch of industry to other branches is the main
task of our conference.

Whereas we have essential achievements in the
field of engineering—in special sections of heat
transfer by convection——(for example, investiga-
tions on heat and mass transfer in drying pro-
cesses), on the other hand investigations on heat
and mass transfer are still being carried out by
obsolete methods. Suffice it to mention con-
structional heat engineering where heat and
mass transfer investigation methods are still at
the level of the beginning of the 20th century.
Therefore active participation of specialists in
constructional thermo-physics in meetings of this
kind will be of great benefit to further develop-

ment of constructional heat engineering. One
can give many examples of unequal application
of scientific achievements in heat and mass
transfer theory to engineering researches. Now
theoretical investigations are known to be of
great importance. From this aspect we con-
sidered it reasonable to discuss the analytical
methods of solution of heat and mass transfer
differential equations, experimental methods of
determining the thermo-physical properties of
bodies under investigation as well as the applica-
tion of similarity theory methods and thermo-
dynamics of irreversible processes to heat and
mass transfer study. Reports to be given at the
plenary meetings will reflect the interconnection
between the processes of heat and mass transfer,
consider certain general methods of investiga-
tion, such as the application of thermodynamics
of irreversible processes to heat and mass transfer
research, as well as the modern state of the
similarity theory or the method of generalized
variables.

The task of our conference is to outline the
main trends of heat and mass transfer progress;
to work out proposals on urgent problems of
theory, to consider and give recommendations
on intensification of a number of technological
processes.

The second and, perhaps, the principal task
of the conference is to summarize the results
obtained in the investigation of heat and mass
transfer carried out in various fields of engineer-
ing. A number of these papers are published in
almost inaccessible scientific editions and there-
fore it is extremely difficult for one to keep
informed.

This conference is only the beginning of this
important work which will be followed by the
publication of all the reports and their discus-
sions after the end of the conference. Such an
encyclopedic publication on heat and mass
transfer will be of great value for scientific
workers, post-graduates, design engineers and
its analysis will enable the thermo-physicist to
choose the most reliable investigation method
and the most accurate means of calculation.

Bearing this in mind, numerous reports on net
heat transfer which are original both for the
method of investigation and the results obtained
will be heard at the conference.
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Leading Soviet scientists and specialists in
the heat and mass transfer field will take part in
the Conference. I believe those present here are
quite familiar with their works. Well known
scientists from other countries will also partici-
pate in our conference: Professor E. R. G. Eckert
(the United States of America), Professor D. B.
Spalding (Great Britain), Professor S. R. de
Groot (the Netherlands), Professor J. P. Hartnett
(the United States of America), Doctor C.
Gazley (the United States of America), Professor
Werner Jubitz (the German Democratic Repub-
lic), Professor U. Grigull (the German Federal
Republic), Professor Zdzislaw Ziolkowski (the
Polish Peoples’ Republic), Professor Shandor
Endreny and his colleagues (the Hungarian
Peoples’ Republic), Doctor A. J. Ede (Great
Britain), Doctor Strach and his colleagues
(C.S.S.R.).

We highly appreciate their kindness in con-
senting to make a number of interesting reports
at our meeting. ,

In conclusion I would like on behalf of the
Organizing Committee to wish all the partici-
pants of our conference fruitful work and active
participation in discussions.”

I

The following reports were presented to the
plenary session in accordance with the pro-
gramme :

(I) P. K. KoNaKkOV, On mass and energy
transfer, (U.S.S.R.).

(2) E. R. G. ECKERT, A. A. HAYDAY and W. J.
Minkowycz, Heat transfer, temperature
recovery and skin friction on a flat plate
with hydrogen release into a laminar
boundary layer, (U.S.A.).

(3) J. P. HARTNETT and CARL GAZLEY, JR., A
generalized presentation of mass transfer
cooling for laminar flow over a flat plate,
(US.A)*

(4) S. S. KUTATELADZE, Heat transfer with
boiling, (U.S.S.R.).

(5) D. B. SpALDING, Heat and mass transfer

* These papers are not included in this special volume
as they have already been published in Inr. J. Heat
Mass Transfer 3, No. 3, 198-221 and 167-174 (1961).

between the gaseous and liquid phases of a
binary mixture, (Great Britain).

(6) S. R. bE GrooT, On the thermodynamics
of irreversible heat and mass transfer,
(Holland).

(7) A. V. Luikov, Application of methods of
thermodynamics of irreversible processes
to investigation of heat and mass transfer
in a boundary layer, (U.S.S.R.).*

(8) L. E. KALIKHMAN, Problems of heat trans-
fer in rarefied gases, (U.S.S.R.).

A great number of reports were presented at
nine sectional sittings. The list of reports is
given in Appendix I.

The work of the sectional sittings was summed
up (Appendix II) and the resolution was adopted
(Appendix III) at the final plenary sitting of the
conference.

All the speakers noted the great importance of
the conference for the further development of
heat and mass transfer science

On behalf of the visitors from abroad, who
were present at the conference, Professor
E. R. G. Eckert (U.S.A.) said:

“Academician Luikov, members of the
Organizing Committee of this conference,
Colleagues, Ladies and Gentlemen.

I would like to use this opportunity to give in
the name of the guests to this conference our
sincere and heartfelt thanks for the opportunity
to participate in the sessions of this meeting.
We were all astonished at the large number of
topics which were discussed, at the excellence
of the papers and at the vigorous and thorough
discussions. We would like to congratulate our
Soviet colleagues on the excellent quality of the
papers which were presented and which demon-
strated the large volume of work in heat and
mass transfer which is carried out in the Soviet
Union.

We all hope that this meeting will be the
beginning of an intensified and permanent
co-operation of all scientists working in the
field of heat and mass transfer regardless of the
country in which they live. Thank you very
much.”

The Chairman of the Organizing Committee
of the conference Academician A. V. Luikov
closing the meeting said:
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“Dear Comrades and Gentlemen.

The scientific conference on problems of heat
and mass transfer has come to an end. Its
results are summarized at to-day’s plenary
session. The Organizing committee did its best
to ensure a businesslike, creative and fruitful
procedure and most favourable conditions for
its work.

We note with satisfaction that according to the
estimation of most delegates the procedures at
the plenary and section meetings were successful.
A great number of reports, information and
speeches were made and discussed.

One conference, to be sure, cannot solve all
the complicated scientific problems in the field
of heat and mass transfer.

However, undoubtedly it made a valuable
contribution to the development of this field of
science, enabled discussion of some outstanding
questions, summarized the experience available
and outlined further trends of scientific research.

The excellent results of the conference can be
accounted for not only by the work of the Organ-
izing committee but mainly by the active par-
ticipation of the delegates present.

I would like to express my gratitude to all
those who delivered reports, gave information
and made remarks in discussions, as well as to
all commissions, interpreters, the secretariat and
to all who promoted the successful procedure
of the conference.

I wish to express high gratitude to our guests
from other countries taking part in the confer-
ence and making for the strengthening of co-
operation in science and engineering.”

APPENDIX 1
List of Reports made at Sectional Sittings of the
Conference on Heat and Mass Transfer

Section I. Analytical methods of solution of heat

and mass transfer problems

1. I. G. ALyamovsky, The temperature field of
a restricted body, having the form of a
parallelopipedon, with a continuous heat
source.

2. L. M. ALTSHULER, Analytical determination
of the temperature field of a tube in a semi-
infinite medium.
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10.

11

12.

13.
14.

15.

16.
17.

18.

19.

20.

21.

. S. I. Anisimov and T. L. PereLmaN, Dif-
fusion of charged particles in the presence
of recombination.

. G. P. Boikov, On problems of two-dimen-
sional temperature fields.

. O. S. BERLYAND, The method of solution of
a certain heat conduction equation.

. K. K. VoLkova, On a regular thermal
regime in bodies with an arbitrary cylin-
drical form.

. SH. L. GoLpIN, The stability of stationary
regimes of a working medium motion in
installations of cooling by evaporation.

. S. N. Detkov, On conformal reflections of

radiation fields in vacuum.

E. 1. KiMand B. B. BAIMUKHANOV, Boundary

value solutions of the heat conduction

equation with an explosive coefficient.

E. I. Kim and L. P. IvaNova, A two-dimen-

sional problem of heat and mass transfer

with drying processes. .

B. I. KogaN and A. F. KHRUSTALEV, The

temperature distribution in an infinite

hollow cylinder.

V. 1. MAkKHOVIKOV, Several problems of

thermal elasticity applying to a space having

an infinite number of cylindrical orifices.

G. F. MucHNIK, Solution of heat conduction

problems by the “lattice” method.

T. L. PERELMAN, On conjugated problems of

heat transfer.

G. V. PopbpuBNYi, Application of coupled

integral equations to the solution of a cer-

tain conduction problem.

A. A. POMERANTSEV, On the free convection

theory.

I. G. PORTNOV, Solution of certain problems

with phase conversions by the method of

operational calculus.

L. A. Rorr and N. A. STODOLNIK, Non-

linear equation for diffusion near the stag-

nation point.

L. A. SVERGUNENKO, On the influence of

heat conduction on the absorption of sound

in crystals having defects.

L. M. SmuNI1, A numerical solution of cer-

tain problems of liquid motion with a

variable viscosity.

A. G. TemkiN, The temperature field of

exothermic bodies.
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23,

24,

25.

26.

27.
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V. V. Usanov and G. V. TSIKLAUR], On the
analytical determination of effective surfaces
in channels in the presence of heat transfer
and friction.

P. V. Tso1, Analytical solutions of a system
of equations of heat and mass transfer for a
semi-infinite medium with different boundary
conditions.

P. V. CHERPAKOV, On the uniqueness of
boundary value solutions in the theory of
convective heat transfer.

V. L. SHEVELKOV, On the determination of -

the temperature field of materials under
thermal treatment.

N. G. SumMKo, The heat conduction problem
for uniformly laminated cylinders with
contact resistance.

P. P. Yusukov and L. I. LoGgiNnov, The
numerical method of integration of one
system of heat and mass transfer differential
equations for the case of variable physical
properties.

Section II. Calculation methods and modelling of

L.

heat and mass transfer processes

G. A. AKSELRUD, Transformation of heat
and mass transfer processes in the system
“porous body-liquid™. ¢

. V. Y. Borobacsev, L. M. KULKK and

A. K. RuDKko, An approximate solution of
the heat conduction equation for uniformly
laminated media.

L. A. Vuuss, 1. F. ZHEREBYATIEV and A. T.
LukivaNov, The solution of non-linear heat
conduction equations on statistic electrical
integrators.

A. N. Gorpov, Non-stationary temperature
fields of solids under the conditions of
changing heat transfer.

C. GriguLL (G.F.R.), Certain probiems of
non-stationary heat conduction theory.

S. N. Detkov, Resultant absorptivity and
its calculation methods.

. V. A. Denisov, The method of solution of

heat conduction problems in multilayer
solids and its application to the solidification
front advancement problem.

. 0. A. DaLcov, The calculation of non-

stationtary heat transfer in rocks and freezing

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

columns when shaft designing by a freezing
method.

L. M. ZysiINna-MoLozHEN and M. P. PoLYAK,
The calculation of the temperature field in the
body of a cooled turbine blade.

A. V. KAVADEROV, Y. A. SAMOILOVICH and
V. N. KaLuGIN, Laws of heating bodies,
having the simplest shapes, by radiation and
convection.

A. P. KLiMENKO, G. E. KANAVETS, B. V.
Gaipuk and E. I. CHERNOBYLSKAYA, The
calculation method of the optimum heat
exchangers on electron digital computers.
N. V. KLiMENTOV, The calculation method of
hydrodynamic resistance and heat transfer
for jet fiowing of unrestricted barrier.

L. S. KLyacHkO, Heat and mass transfer
both with free and forced convection.

L. A. KozpoBa, Application of the electrical
modelling method in ohmic resistance net-
works for solution of non-stationary ther-
mal conductivity method.

L. A. Kozposa and V. I. MAKHNENKO,
Electrical modelling of temperature fields
for welding and soldering of objects having
different shapes.

L. I. KUDRYASHEV and A. V. TEMNIKOV, The
investigation of non-linear problems of
non-stationary heat transfer by electrical
modelling method.

L. I. KuDryasHey and V. K. LyakHov,
Internal problem and heat transfer coefficient
calculation method.

L. I. KUDRYASHEV and B. N. ASTRELIN, The
effect of non-stationary state on heat transfer
coefficient of solids of a spherical form in a
flow with rather low Reynolds numbers.

L. I. Kupryasiev and R. N. Kirov,
Determination of the universal heat transfer
coefficient under the conditions of an external
problem with regard to chemical conversions.
L. I. KUDRYASHEV and V. P. VESELOV,
Investigation of non-stationary heat transfer
processes in heat exchangers on electron
models with regard to variability of thermal
properties.

V. M. LysyansKy, On mass transfer in the
process of extraction out of solid materials.

. R. M. LADYZHENSKY, Calculation of injector

air-coolers.
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23

24,

25.

26.
27.
28.
29.

30.

31.

32

33.

34.

3s.

36.

37.

38.
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.M. M. Lirvinov, V. A, Kimrirov and
OLESHKEVICH, Semi-automatic  electro-
integrator for solving non-stationary heat
conduction problems.

A. N. Lyarmy, Turbulent mass transfer of a
free stream as hydrodynamic factor deter-
mining its shape, kinematics and dynamics.
E. 1. MorcrANOV, Application of the
hydraulic analogy method to investigation
of temperature fields in gas turbine elements.
I. R. Mikk, Emissivity of a cylindrical
radiating volume.

V. L. Psarev, On calculation of heating and
cooling kinetic curves.

G. L. PAvLOVsKY, The regularization of ther-
mal processes in steam engines.

M. A. PUDOVKIN, A solution of the third
linear heat problem with uniformly moving
boundary in a semi-infinite area.

V. I. RAKHOVSKY, The investigation of non-
stationary thermal regime of contacts with
heavy current in vacuum.

Y. A. SamoiovicH, The calculation of
rectangular bodies heating to technological
conditions.

V. S. SemeNov, Electrical modelling of heat
transfer processes in cylinder-piston group
of internal combustion engines.

V. N. TiMOFEEV, V. M. MALKIN and F. P.
SHKLYAR, The theory of regenerative heat
exchanger calculation.

E. I. TAUBMAN, On calculation method of
heat transfer through a wall with an aggrega-
tion state change of one or both heat agents.
G. V. Fwrov and A. I. Ku, Some applica-
tions of the Loitsyansky method of a boun-
dary layer calculation under conditions of an
internal problem.

G. N. TRETIYACHENKO and L. V. KRAVCHUK,
Methods of “dangerous” temperature fields
and evaluation of heat stability of objects
made of fragile materials.

V. M. STEINBERG, A new method of calcula-
tion of the non-stationary temperature field
for a semi-infinite non-uniform complex of
solids with thermal intercontact.

N. A. YArysHev, Some problems of heat
conduction theory of temperature sensitive
elements used for non-stationary tempera-
ture measurements.

39.

O. 1. YAROSHEVICH, Application of hydraulic
analogy method to the investigation of heat
transfer processes in solids with internal
heat sources.

Section 111. General heat transfer problems (No. 1)

1.

10.

11.
12,

13.

A. M. ASATURYAN, V. A. TONKOSHKUROVY
and V. I. CHERNIXIN, On interaction of heat
and hydrodynamic fields in a flow with
variable viscosity.

. L. Y. ARTYUKH, L. A. VuLss, V. P. Kasn-

KAROV and L. P. YArIN, Thermal problems
of a boundary layer with heterogeneous and
diffusive combustion.

. K. A. BarLyBAEY, S. V. Buxkimay, K. A.

ZHURGENBAEV and B. P. USTIMENKO, Some
problems of convective heat transfer in an
incompressible liquid (internal problem).

. V. P. BAKALEEV, Fusion of a plate of finite

thickness.

. L. A, VuLis, On superimpressing of molecu-

lar and molar effects in the transient region
of a flow.

. L. A. Vuuss, T. P. LEONT'EvA, 1. B. PALAT-

NIK and Z. B. Saxipov, Thermal problems of
a free-stream turbulent boundary layer.

. I. P. GmnzrurG, On possible solution

methods of boundary layer probiems with
dissociation and diffusion.

. L. P. GINZBURG, Z. S. GAaLANOVA and V. G.

DeMENTIEV, Solution of laminar boundary
layer problems with regard to radiation and
absorption of a medium.

. A. S. GiNevsky and E. E. SoLADKIN, The

effect of the diametrical curvature of a
surface on heat transfer rate of axisym-
metrical bodies and channels.

A. A. GRYAZNOV, On the theory of heat and
mass transfer with convective motion of a
liquid.

A. F. GENDELSMAN, On the determination of
friction work with a gas flow in long tubes.
S. I. Griskova and L. S. SHTEMENKO, The
experimental investigation of slip and tem-
perature jump with rarefied air flow near a
solid wall.

N. N. Gvozpkov and E. P. VauLIN, On
heat transfer of a porous plate in a gas flow.
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15.

16.

17.

18.
19.

20.
21

22,

23.

24,

25.
26.

27.

28.

29.
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E. P. VAULIN, On heat and mass transfer with
phase transition “solid—gas™ on the surface.
A. N. DevomNo, On certain results of the
investigation of heat transfer by a rarefied
gas with natural convection.

L. M. ZysINA-MOLOZHEN, Determination of
turbulent transfer constants in a com-
pressible gas flow.

1. A. Zotixov and L. 1. Bronsky, The
experimental investigation of heat transfer
with metal fusion and melted metal supply
through a porous wall.

A. J. EpE (Great Britain), The heat transfer
coefficient for flow in a pipe.

S. S. KUTATELADZE and A. I. LEONTIEV,
Approximate methods of calculation both of
heat transfer and friction with turbulent
motion of a compressible gas.

L. S. Kokorev, On turbulent diffusion of
heat and momentum in a uniform flow.

L. I. Kupryassev and 1. A. Gusev, Effect
of velocity non-stationary state and un-
restricted flow on heat transfer coefficient at
flowing of bodies.

S. I. KosTerRIN and 1. 1. YUSHCHENKOVA,
Structure and interaction of supersonic
vapour streams in vacuum relative to types
of vacuum pumps.

S. I. KosTERIN and Y. A. KosHMAROV, The
investigation of fiow and heat transfer in a
flat supersonic nozzle for a rarefied gas
applying to vacuum pumps.

Y. V. LariN, Mass transfer with turbulent
flow of a compressible gas with foreign gas
supply.

D. I. GYAKHOVSKY, On the distribution of
turbulent pulsation rate intensity in streams.
S. K. MATVEEV, Determination of heat and
mass transfer at the stagnation point of a
blunt-nosed body at hypersonic speed.

A. A. POMERANTSEV, On the theory of fusion
and scorching of a body (the Stephan
problem).

B. S. PETUKHOV, Heat transfer and hydraulic
resistance in tubes with turbulent fiow of a
liquid with variable physical properties.

P. N. ROMANENKO, A. L. LEONTIEV and A. N.
OsBLIVIN, The investigation of heat transfer
and resistance with heated air motion in
diffusers and mixers.

30.
31

32.

33.

35.

37.

38.

39.

40.

41.

A. K. ReBrov, Heat transfer of a cylinder
with free motion of a gas in a rarefied space.
V. 1. SussotiN, M. K. IBRAGIMOV and
E. V. NomoriLov, Measurement of the
temperature turbulent pulsations in the
flow of a liquid.

G. A. Tirsky, Fusion of a solid near the
stagnation point in a flat and axisymmetrical
gas flow.

M. M. FarzrpiNov, On the thickness of
dynamic and temperature boundary layers
with free convection in hollows.

. M. M. FarzTDINOV, On a certain method of

the Nusselt number determination.

Z. P. SHULMAN, An approximate method of
investigation of laminar boundary layer
equations in an incompressible gas with
heat and mass transfer.

V. K. SHCHiTNIROV, Influence of body
configuration on heat transfer in a forced
air flow.

V. M. BorisHANSKY and E. D. FEDOROVITCH,
Heat transfer of a plate in a flow with a
wide range of Reynolds numbers.

V. M. BORISHANSKY, N. 1. IRASHCHENKO and
T. V. ZABLOTSKAYA, Heat transfer calcula-
tion for a liquid metal turbulent flow in a
tube.

1. S. KocHeNOV, V. D. VILENSKY and Y. N.
Kuznersov, Hydraulic resistance of non-
stationary flows.

V. B. LEoNAS, Experimental investigations of
heat transfer in a free-molecular flow regime.

Section IV. General heat transfer problems (No. 2)

1.

4.
5.

A. P. Baskakov and S. K. KAROCHKINA,
Heat transfer between particles of a fine
heat agent in a filling.

. V. A. Baum, Influence of the mass transfer

coefficient on water temperature distribution
in the assembly of the water-moderated
water-cooled reactor.

. R. A. BAKHTIOSIN and Z. P. Gorsis, Experi-

mental investigation on heat transfer of
flows with dust particles.

A. K. BonDAREVA and O. M. TobpEes, Heat
conduction of a boundary layer.

V. A. BoRISEVICH, Investigation of heat
transfer for motion of dispersed material in

‘tubes.
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6.

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.

21.
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A. 8. GiNzBURG and Q. I. ROSLYAKOVA,
Heat transfer in the process of radiative-
convective baking by infra-red rays.

. Z. R. Gorsis, On mechanism of heat trans-

fer by two-phase flows “gas—solid particles”.

. G. N. DeELYAGIN, Convective heat transfer

in a vortex gas flow.

N. K. ELUKHIN and O. I. STAROVITSKY, Heat
transfer and hydraulic resistance in regenera-
tors with fillings.

A. A. ZHUKAUSKAS, V. . MAKARYAVICHYUS
and A. A. SHANCHUYAUSKAS, On heat
transfer of a bundle of smooth tubes in cross
flow of a liquid.

S. S. ZABRODSKY, A fluidized bed as an in-
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APPENDIX 11
The Account of Sectional Procedure on Heat and
Mass Transfer

The procedure of the Conference on Heat and
Mass Transfer was carried out according to the
programme. Eight hundred and thirty-five par-
ticipants were organized in nine sections.

In their resolutions the participants empha-
sized both the great importance of the problems
considered in the reports delivered and the high
level of theoretical and experimental investiga-
tion.

The discussions were active and fruitful. Al-
together three hundred and fifty participants took
part in discussions at sectional sittings.

The sectional work was as follows:

Section I: Twenty-seven communications and
reports were delivered. They were mostly de-
voted to problems on heat conduction, boun-
dary layer theory, thermo-elasticity pheno-
mena, numerical methods of the solution of
problems.

Section II: Thirty-seven reports and communica-
tions were made which refiected the following
principal problems:

{1) Development of calculation methods of
heat distribution for non-stationary heat
conduction;

(2) Development of electronic computing de-
vices for the solution of heat and mass
transfer problems;

(3) Improvement of methods of calculation
of heat exchange apparatus.

Sections III and IV: Seventy-eight reports and
communications were made where the follow-
ing problems were considered:

(1) The boundary layer theory and its applica-
tion to solving problems on heat and mass
transfer in non-homogeneous media;

(2) Phenomenon of fusion and sublimation of
bodies moving in supersonic flows;

(3) The theory of turbulent motion of a liquid;

(4) Heat transfer in rarefied gases and metals.

Section V: Thirty-seven reports and communi-
cations were delivered. The basic problems
considered were as. follows:

(1) Heat transfer with boiling in a wide range
of pressures up to critical and in a region
of high heat stresses;

(2) Heat and mass transfer with phase conver-
sions;

(3) Certain problems on heat and mass trans-
fer at evaporization.

Section VI: Twenty-three reports and communi-
cations were made. They dealt with problems
on heat and mass transfer of fuel combustion
in a flow, for intensification of heat and mass
transfer processes with chemical conversions,
thermal decomposition of solid fuel, etc.

Section VII: Twenty-four reports and communi-
cations were made. The basic problems con-
sidered were as follows:

(1) Application of the thermodynamic method
to analysing and calculating drying pro-
cesses;

(2) Investigation into physical properties of
materials depending on the form of the
bond of moisture with the material;

(3) Investigation into grain drying;
(4) Various drying methods: infra-red, con-
vective-conductive, pulverization, sub-

limation, etc.

Section VIII: Twenty-one reports and com-
munications were delivered. The basic prob-
lems considered were the following:

(1) Heat and mass transfer in protecting build-
ing constructions;

(2) Drying of building materials;

(3) Determination of thermophysical proper-
ties.

Section IX: Thirty-seven reports and communi-
cations were made where the following
problems were considered:

(1) Determination methods of thermophysical
properties of various materials and heat
agents;

(2) Devices for determining thermophysical
properties of materials, diffusion coefficient
and other parameters.

The main suggestions proposed in the sections
were refiected in the resolution of the Conference
which was distributed among the participants
of the Conference on Heat and Mass Transfer.
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APPENDIX I trends in the field of scientific investigation
The Resolution Adopted at the Conference on Heat  of heat and miass transfer:

and Mass Transfer Held in Minsk, June 5-9, (1) To continue the further development both

1961

One of the basic trends of scientific and en-
gineering progress which paves the way for the
successful fulfillment of the Seven-Year Plan of
growth of the National Economy of the U.S.S.R.
is the creation of equipment which will prove to
be perfect, highly productive, economical and
reliable in operation. A great number of
machines, apparatus and installations are work-
ing with the application of various technological
processes involving heat and mass transfer.
Creation and exploitation of this equipment are
based on results of scientific achievements in the
field of thermophysics.

The main problem in the modern science of
heat and mass transfer is the continuation of the
detailed study of problems which will reveal
both the physical nature of the mechanism and
laws of energy and matter transfer.

The development of such branches of science
as thermodynamics. of irreversible processes, the
theory of turbulent motion of non-isothermal,
non-uniform flows, the theory of non-equilibrium
processes, the theory of motion of multiphase,
multicomponent systems with discrete elements
as well as the development of methods of de-
termining and obtaining experimental data on
physical properties of substances at extremely
high temperatures, pressures and concentrations
shows the great need to have these problems
successfully solved.

Considerable successes achieved in the sphere
of studying heat and mass transfer processes are
acknowledged by the Conference. The great
number of participants who attended this Con-~
ference and the considerable number of papers
presented are indicative of this.

At the same time certain disconnection, in-
sufficient co-ordination and exchange of
investigation results, especially among the
industrial establishments, is noted by the Con-
ference.

As a result of discussions on reports and com-
munications, the total number of which was three
hundred, and in accordance with subsequent dis-
cussions the Conference considers that it is
advisable to outline the following principal

of analytical and experimental methods of
heat and mass transfer study on the basis
of thermodynamics of irreversible pro-
cesses; the theory of boundary layers;
statistical physics; the theory of non-
equilibrium processes and similarity theory.

(2) To extend a number of works dealing with

the field of the theory of turbulent motion
of non-isothermal, non-uniform flows; the
theory of motion of multiphase and multi-
component systems with discrete elements;
heat transfer in rarefied media and heat
transfer intensification by intermediate
liquids and fine-grained solid coolants.

(3) Taking into account the wide application

of heat and mass transfer processes with
phase conversions, the development of
further investigation of boiling processes
with high parameters and heat loads, those
of evaporation under various conditions as
well as with other phase and chemical
conversions; and those of boiling of multi-
component solutions, should be considered
necessary.

(4) To continue the further development of

the theory in the field of heat and mass
transfer in drying processes on the basis of
the classical thermodynamics and thermo-
dynamics of irreversible processes; as well
as on the basis of analytical methods of
solving problems on non-stationary heat
and mass conduction; the investigation of
bond forms of moisture with a material;
and on a wide application of similarity
theory.

(5) The development of new highly intensive

drying methods ensuring a very high quali-
ty of materials as well as the clarification
of optimal drying processes should be
considered the most important problem in
the field of theory and practice of drying.

The following is recommended:
(6) When investigating heat and mass transfer

processes with chemical conversions to
apply on a larger scale up-to-date methods
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of investigation including modelling of
separate stages of a process and installa-
tions as a whole.

(7) When solving the problems of construc-
tional thermophysics to utilize modern
achievements in the field of heat and mass
transfer more widely for production of
building materials and in building con-
struction.

(8) To develop new methods of determining
thermophysical characteristics of various
materials giving particular attention to
obtaining data in the region of high tem-
perature.

To overcome successfully the problems raised
the Conference considers that it is necessary to
carry out the following practical measures:

(1) To call regular meetings and conferences
both on general problems of heat and mass
transfer and on separate problems with
invitation of foreign scientists to such meet-
ngs;

(2) To organize a co-ordinational centre bound
up with the Scientific Research Co-
ordination Committee, attached to the
Council of Ministers of the U.S.S.R. to
co-ordinate all the investigations into heat
and mass transfer;

(3) To apply to the Ministry of Higher and
Secondary Special Education of the
U.S.S.R. to consider the question of
organization of heat and mass transfer
laboratories in leading Institutes of Higher
Education in our country;

(4) To apply to the Ministry of Higher and
Secondary Special Education of the
U.S.S.R. to make provision in curriculums
for some thermotechnical specialization,

the substitution of heat conduction courses
for the heat and mass transter course and
to announce a competition for new text-
books for this course for main specialities;

(5) To apply to the Minister of Higher and
Secondary Special Education of the
U.S.S.R. to establish chairs of construc-
tional thermophysics in Institutes of Civil
Engineering;

(6) To apply to the Ministry of Higher and
Secondary Special Education of the
U.S.S.R. to establish additional financial
support for the Journal of Engineering
Physics and to change it into the organ of
the Academy of Science of the B.S.S.R.
and of the Ministry of Higher and Second-
ary Special Education of the U.S.S.R. To
consider whether it is advisable to rename
the Journal of Engineering Physics as the
Journal of Engineering Thermophysics;

(7) To apply to the State Energetics Publishing
House to increase the number of publica-
tions on heat and mass transfer problems.

(8) The Conference considers that it is neces-
sary to carry out the work required to
establish a standard system of terminology
and symbols used in the field of heat and
mass transfer;

(9) To apply to the Academy of Science of the
B.S.S.R. to publish the proceedings of the
present Conference.

The Conference highly appreciates the enor-
mous preliminary work carried out by the Insti-
tute of Energetics of the Academy of Science of
the B.S.S.R., by the Organization Committee
and by the Chairman of the Organization Com-
mittee of the Conference, Academician A. V.
Luikov.



