
CHRONICLES 

THE FIFTH ALL-UNION CONFERENCE ON HEAT 

AND MASS TRANSFER, MAY 17-20, 

1976, IV; IN SK 

E. I. Berezovskii and I. G. Gurevich 

The o rgan ize r s  of this conference were the State Committee of the Council of Minis ters  of the USSR on 
Science and Technology (Scientific Council on Heat and Mass Transpor t  in Technological P rocesses ) ,  the 
Academy of Sciences of the USSR (Division of Technica l -Phys ics  Prob lems  in Power Engineering),  the Na- 
tional Committee on Heat and Mass Trans fe r ,  the Scientific Council on Theoret ica l  Aspects  of Chemical Tech-  
nology, the Academies  of Sciences of the Beloruss ian  SSR, Ukrainian SSR, Latvian SSR, and Lithuanian SSR; 
the Ministry of Higher and Intermediate  Specialized Education of the USSR, and the Committee of the All-Union 
Drying Resea rch  Society. 

The following f o r m s  of organizat ion were used: 

1. All the conference mate r ia l s  (abstracts ,  papers ,  and communications) were  reproduced and sent out 
for p re l iminary  famil iar iza t ion  to all part icipants .  

2. The sections dealt with topical and survey papers  by leading special is ts  on current  aspects  of heat and 
mass  t r ans f e r ,  with discuss ions  on the presented  papers .  

3. Leading specia l is ts  gave lec tures  on current  topics in heat and mass  t ransfer .  

This style provided scope for  d iscuss ing all the major  problems,  as well as general  topics. Five con- 
fe rences  have thus been held on this bas is ,  and these have shown that this style is highly successful .  

The conference p rog ram included 476 papers  and communicat ions ,  of which 92 were f rom abroad,  which 

included the following: 

1) Section No. h Convective heat  and mass  t r ans fe r  - 104 papers  and communicat ions,  with 24 of these 

f rom abroad; 

2) Section No. 2: Heat and mass  t r ans fe r  in chemical ly  react ing sys tems  - 28 papers  and communica-  

t ions,  with 3 f rom abroad; 

3) Section No. 3: Heat and m a s s  t r ans fe r  in phase t rans i t ions  - 86 papers  and communicat ions,  with 22 

f rom abroad; 

4) Section No. 4: Heat and mass  t rans fe r  in two-phase flows - 35 papers  and communicat ions,  with 6 

f rom abroad; 

5) Section No. 5: Heat and m a s s  t r ans fe r  in porous media - 37 papers  and communicat ions,  with 4 f rom 

abroad;  

6) Section No. 6: Heat and m a s s  t r ans fe r  in d ispersed  sys tems  - 39 papers  and communicat ions,  with 7 

f rom abroad; 

7) Section No. 7: Hea~ and m a s s  t r ans fe r  in rheologicaUy complex sys tems  - 35 papers  and communica-  

t ions,  with 8 f rom abroad; 

8) Section No. 8: Heat t r ans fe r  by radiat ion and combined heat t r ans fe r  - 39 papers  and communicat ions,  

with 7 f rom abroad;  
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9) Section No. 9: Theory  of t h e r m a l  conduction - 48 pape r s  and communica t ions ,  with 6 f r o m  abroad; 

10) Section No. 10: R e s e a r c h  and m e a s u r e m e n t  methods  in heat  and m a s s  t r a n s f e r  - 25 pape r s  and c o m -  
munica t ions ,  with 5 f r o m  abroad.  

The m a t e r i a l  p r e sen t ed  for  the congres s  const i tuted 227 p r i n t e r ' s  sheets .  F u r t h e r ,  the conference 
p r o g r a m  (2.5 p r i n t e r ' s  sheets) was  published in an edition of 1200. 

Since the Four th  All-Union Conference on this topic (1962), va r ious  m a j o r  r e s e a r c h  and pi lot -plant  
s tudies have been p e r f o r m e d ,  which in p a r t  f o rmed  the subject  of the l ively d iscuss ion  at the sect ions.  These  
involved not only individual pa r t i cu l a r  topics  but a lso  some of the m a j o r  genera l  topics  in heat  and m a s s  t r a n s -  
fer .  

In al l ,  224 par t i c ipan t s  were  involved in the d iscuss ions .  

The d i scuss ions  on the pape r s  and communica t ions  were  accompanied  by two open d i scuss ions  on the fo l -  
lowing topics:  p e r f o r m a n c e  of modern  methods  of turbulent  h e a t - t r a n s f e r  calculat ion (8 pa r t i c ipan t s ,  apa r t  
f r o m  the r e p o r t e r )  and h e a t - t r a n s f e r  c r i s e s  in boiling in pipes (13 par t ic ipants) .  

An innovation at the Fifth Conference  was the use of a l ec ture  hal l ,  in which leading spec ia l i s t s  in heat  
and m a s s  t r a n s f e r  gave 13 l ec tu res .  It was  genera l ly  cons ide red  that  such l ec tu res  should f o r m  a fea ture  
of future  conferences .  

The Fifth Conference  a roused  cons iderab le  in te res t  in th is  eoun t ry  and abroad; the 1144 engineer ingand 
scient i f ic  pa r t i c ipan t s  included 107 f r o m  16 other  countr ies .  

Many of the r eques t s  for  par t ic ipa t ion  had to be r e fused  on the bas i s  of the exis t ing conference  s tatutes .  
The l a t t e r  f ea tu re  was re f lec ted  in the conference  resolut ion,  which emphas ized  the need for  a future conference.  

The par t i c ipan t s  included 14 Academic ians  and Corresponding  M e m b e r s  of the Academy of Sciences of the 
USSR and the Republican a c a d e m i e s ,  138 Doctors  of Science,  and 452 Candidates.  Technica l  col leges were  r e p -  
resen ted  by 336 delegates ,  r e s e a r c h  organiza t ions  by 625; and design off ices,  product ion organizat ions ,  and 
plants  by 76. 

The following reso lu t ion  was  adopted: the 25th Congress  of the Communis t  Pa r ty  of the Soviet Union has 
conf i rmed a grandiose  p r o g r a m  for  development  of the national economy; cons iderable  impor tance  in improving 
the eff ic iency and quali ty of soc ia l  product ion mus t  be at tached to r e s e a r c h  in hea t  and m a s s  t r ans f e r ,  which 
should r e su l t  in new technological  p r o c e s s e s  and equipment.  

Since the Four th  Conference ,  va r ious  m a j o r  r e s e a r c h w o r k s  have been p e r f o r m e d  onhea t  and m a s s  t r ans fe r ,  
which have been of fundamental  and applied types .  P a r t i c u l a r  note should be made of r e s e a r c h  on t he theo ry  
of convective heat  t r a n s f e r  between a wall  and a liquid subject  to additional conditions ( turbulence,  nonsta t ionary 
injection,  flow de tachment ,  e f fec ts  of m a s s  forces) .  There  have also been advances  in heat  t r a n s f e r  in bound- 
a ry  l a y e r s  and a lso  in turbulent  hea t  t r a n s f e r ,  pa r t i cu l a r ly  as r e g a r d s  s ta t i s t ica l  cha rac t e r i s t i c s .  In addition, 
there  has  been cons iderable  extension of s tudies on je t  flows and wakes  with natural  convection and with c o m -  
binations of fo rced  convection and gravi ta t ional  convection. 

Much r e s e a r c h  has  been p e r f o r m e d  on heat  and m a s s  t r a n s f e r  during combust ion,  in reac t ing  boundary 
l a y e r s ,  ablat ion,  d i ssoc ia t ing  hea t  c a r r i e r s ,  and chemica l  deposit ion. 

New genera l  re la t ionsh ips  have been der ived  for  h e a t - t r a n s f e r  r a t e s  and c r i s e s  for  va r ious  liquids in f r ee  
motion.  The conditions resu l t ing  in c r i s e s  have been examined ,  together  with the t he rmodynamic  c h a r a c t e r i s -  
t ics  of va r ious  m a j o r  dev ices ,  including bo i le r  tubes.  

Eff ic ient  designs  of h e a t - t r a n s f e r  equipment  of sp i ra l - f low type have been developed and examined and 
a lso  s ty les  with colliding j e t s ,  fal l ing l a y e r s  of g ranular  m a t e r i a l s ,  and other  types  designed to acce l e ra t e  the 
p r o c e s s e s .  

Detai led r e s e a r c h e s  on physica l  t r a n s p o r t  m e c h a n i s m s  have provided be t t e r  ma thema t i ca l  models  for  
hea t  and m a s s  t r a n s f e r  in porous  med ia ,  as  well  as new highly eff icient  p r o c e s s e s  and equipments  for  cont ro l -  
l ing hea t  and m a s s  t r a n s f e r  in soi l s ,  building m a t e r i a l s ,  pe t ro leum p roces s ing ,  drying genera l ly ,  subl imat ion,  
and condensation. 

Theore t i ca l  and expe r imen ta l  s tudies  have been p e r f o r m e d  on hydrodynamics  and h e a t - t r a n s f e r  phenom-  
ena in f luidized s y s t e m s ,  and a jet  theory  of f luidizat ion has  been  formula ted .  
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Major principles have been developed for the theory of convective heat - t ransfer  processes  in nonlinear 
viscoplastic media; the electrorheological  and magnetorheological effects have been examined. In addition, 
the effects from polymer additives have been utilized in controlling momentum and heat-  and mass- t ransfer  
ra tes .  

Further  advances have been made in computation methods for heat t ransfer  by radiation and by several  
mechanisms jointly. 

Also, greatly increased attention has been given to research  methods and to means of measuring heat-  
and m a s s - t r a n s f e r  character is t ics .  

The conference emphasized the need for improved coordination between research  on heat and mass 
t ransfer ;  in par t icular ,  coordination in this area  is required between the Scientific Councils of the Academy 
of Sciences of the USSR on heat physics and on the theoretical  principles of chemical technology, as well as 
with the Scientific Council of the State Commission of the Council of Ministers of the USSR on Science and 
Technology concerned with mass and heat t ransfer  in technological processes .  

The discussions led the participants to emphasize the following major lines of research  in heat and 
mass t ransfer .  

1. Fur ther  research  is required on turbulent flow and heat transfer,  with part icular  emphasis on the 
internal s t ructures  of turbulent flows under varying physical conditions, in the presence of mass forces ,  and 
also when there is radiative heat t ransfer  or chemical reaction. 

2. Research on heat and mass t ransfe r  in chemically reacting systems should be extended with proper  
allowance for reaction kinetics, heat t ransfer  by radiation and convection, and special effects from turbulent 
flow. 

3. Research should be extended on nonstationary processes, particularly as regards emergency and 
transient states, with research on the thermohydraulic characteristics of pipes of complex shape, studies on 
special processes in solutions and mixtures and on effects at the surfaces of various structures. 

4. The scale of research  on heat and mass t ransfer  in two-phase flows should be extended, part icularly 
for systems designed to intensify t ransfer  (film flow, spiral flows, colliding je ts ,  bubble devices). Part icular  
attention should be given to nonlinear t ransport  laws (acoustics, magnetic interaction, pulsations, and so on). 

5. Macroscopic descriptions of heat-  and mass - t rans fe r  processes  should be accompanied by research 
on the behavior of porous media considered as heterogeneous multiphase systems at the microscopic level,  
with proper  allowance for surface phenomena in the presence of external fields. Molecular-kinetic and thermo-  
dynamic methods should be used in such research.  

6. Research on the hydrodynamics and hea t - t ransfer  features of granular systems should be extended 
in order  to define efficient methods of controlling corresponding equipment. Some effort  should also be di- 
rected to the design of boiler systems employing low-temperature combustion of solid fuel in fluidized-bed 
form. 

7. Extensive effort  is required,  with improved instrumentation, in rheology; and routine production of 
rheoviscometers should be instituted in order to determine the elastoviscoplastic characteristics of polymer 
systems and dispersed systems generaUy. Further research is needed also on electrorheology and mag- 
netorheology in order to provide a basis for highly efficient heat- and mass-transfer equipment. 

8. Further advances are required in the theory of complex combined heat-transfer processes, together 
with experimental researches on classical heat-engineering devices as well as new ones, particularly those 

working at cryogenic temperatures. 

9. Research should be extended on thermophysical processes related to practical use of superconduc- 

tivity. 

10. Computer-assisted methods should be developed for capturing, processing, and analyzing data to 
provide objective recommendations on computerized methods. Every effort should be made to extend the range 
of physical phenomena employed in measurement planning in heat- and mass-transfer research. 

11. The range of thermophysical research should be extended, particularly to biology and medicine, 
in order to provide means of diagnosis from heat radiation, as well as control of metabolic processes. 
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12. The re  should be an ongoing s e rv i ce  of fo recas t ing  type for  p r o g r e s s  in hea t -  and m a s s - t r a n s f e r  
sc ience  and technology. 

The conference  also we lcomed  the appea rance  of a new issue of the heat  and m a s s  t r a n s f e r  abs t rac t ing  
journa l  Tep lomassoobmen ,  which c o r r e s p o n d s  to the l a t e s t  r e q u i r e m e n t s  fo r  publicat ions of this type.  

The conference  cons idered  the following m e a s u r e s  as n e c e s s a r y .  

1. More  rap id  ut i l izat ion of r e s e a r c h  r e su l t s  in industry in o rde r  to c rea te  advance p r o c e s s e s  and equip-  
ment  that  improve  labor  product ivi ty  and product  quality.  

2. The teaching of heat  and m a s s  t r a n s f e r  to students in technological  spec ia l i t i es  should be extended by 
introducing cou r se s  on ma themat i ca l  s imulat ion.  

3. The l ec tu re s  and p r o b l e m - o r i e n t e d  r e p o r t s  r e a d  at  the conference  should be published,  as well  as the 
d i scuss ion  m a t e r i a l s .  

4. A conference  on heat  and m a s s  t r a n s f e r  should be held in 1980; r e s e a r c h  organiza t ions  should also 
hold n a r r o w e r  conferences  and sympos ia  on the above scient i f ic  topics  in heat  and m a s s  t r ans f e r .  

The conference  thanked the organizing commi t t ee  for  its cons iderable  l abors  and a lso  the s e c r e t a r i e s  
of the sec t ions  who w e r e  respons ib le  fo r  its success .  

THE SECOND INTERNATIONAL 

HEAT PIPES 

L. L. Vasil'ev 

CONFERENCE ON 

This  conference  was held f r o m  March  31 to Apr i l  2, 1976, in Bologna (Italy); it was  organized by the In-  
st i tute of Technics,1 Phys ics  at Bologna Univers i ty  jointly with the I tal ian National Council ,  and with the sup-  
por t  of Eu ra tom,  the A m e r i c a n  Insti tute of As t ronaut ics  and Aeronaut ics ,  and the European Space Resea rch  
Organizat ion.  The conference  was  attended by about 100 par t ic ipan ts  f r o m  10 countr ies .  

The conference  was  p receded  by a meet ing  of the Internat ional  Scientific Commi t t ee ,  at  which it was  sug-  
gested that  the Th i rd  Internat ional  Conference should be held in the fal l  of 1978. The pape r s  were  published 
as a collect ion before  the conference  opened (79 papers ) .  The re  were  17 pape r s  f r o m  the USSR. 

The conference  opera ted  in 13 sect ions  ( low- tempera tu re  heat  p ipes ,  l iqu id-meta l  hea t  p ipes ,  heat  pipe 
in gravi ta t ional  f ie lds ,  hea t -p ipe  dynamics ,  v a r i a b l e - r e s i s t a n c e  heat  p ipes ,  centr i fugal  heat  p ipes ,  p rob l ems  
in m a t e r i a l  compat ib i l i ty ,  heat  t r a n s f e r  in evapora t ion  and boiling in porous  s t r u c t u r e s ,  use of heat  pipes on 
the ground and in space ,  etc.) .  

The number  of pape r s  at 79 was  much l a r g e r  than that  at the f i r s t  conference  (44; conference  held in 
October ,  1973), which indicates  substant ia l  advances  in the ut i l izat ion of hea t  pipes in va r ious  b ranches  of 
engineering.  

The re  has  la te ly  been a subs tant ia l  technical  revolut ion in acce l e ra t ing  hea t  t r a n s f e r  by means  of such 
heat  p ipes;  devices  of this type a re  comparab le  with l a s e r s  as r e g a r d s  the extent  of the i r  applicat ions.  

About one- th i rd  of the pape r s  w e r e  concerned with the theory  of energy  and m a t t e r  t r a n s p o r t  in such heat  
p ipes ,  r e s e a r c h  on heat  t r a n s f e r  during boiling, p a r t i c u l a r l y  fo r  porous  s t ruc tu re s ;  liquid t r a n s p o r t  in capi l -  
l a r i e s ,  hydrodynamics  of vapor  flow, and in terac t ions  with liquids. The other  two- th i rds  of the pape r s  dealt  
with m a t e r i a l  compat ib i l i ty ,  u ses  of heat  pipes in technology,  and space applications.  
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