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S E V E N T H  A L L - U N I O N  C O N F E R E N C E  

L O W - T E M P E R A T U R E  

P L A S M A  G E N E R A T O R S  

L .  A .  T o n k o n o g a y a  

ON 

The Seventh All-Union Conference on Low-Temperature Plasma Generators, convened by the Siberian 
Branch of the Academy of Sciences of the USSR, the Ministry of Higher and Secondary Special Education 
(MVSSO) of the Kazakh SSR, the Academy of Sciences of the Kazald~ SSR, and the Alma-Ata Power Institute, 
took place from August 30 to September 2, 1977, at Alma-Ata. 

The work of the conference was carried out in the following seven principal fields: 

1. schematic diagrams and power characteristics of plasmotrons; 

2. t heo re t i ca l  s tudies  of e l e c t r i c  a r c s ;  

3. e x p e r i m e n t a l  s tudies  of e l e c t r i c  a r c s ;  

4. p r o c e s s e s  n e a r  e l e c t r o d e s ;  

5. arc plasma diagnostics; 

6. hF and sHF plasma generators; 

7. plasmotron power sources. 

At 24 sessions 205 reports, which were published in three volumes before the start of the conference, 
were heard and discussed. 

Participating in the work of the conference were 338 Soviet scientists, and eight foreign specialists 
[German Democratic Republic (GDR), Polish People's Republic (PPR), USA, Federal Republic of Germany 
(FRG), and Canada]. 

N. N. Rykalin and L. S. Polak addressed the conference with reports of a problem-solving character, 
reflecting the current state and the prospects for the development of plasma chemistry and metallurgy. The 
achievements and the prospects in obtaining cast refractory materials required in the metallurgical and glass 
industries were illuminated in the report "The use of low-temperature plasma in the technology of refractory 
materials' (A. V. Bolotov et al.). 

Reports devoted to the structural properties of electric-arc heaters and their operating life, especially 
those operating on water and steam, to linear plasmotrons with porous channels, and to a coaxial plasmotron 
with two sequential arc zones (A. V. Nikolaev, I. V. Popov, B. I. Mikhailov, E. M. Rudyak, and others) were 
hea rd  with g rea t  in te res t .  

Significant r e s u l t s  have been ach ieved  in the f ield of the c rea t ion  of hF and sHF p l a sma  gene ra to r s ;  hf 
gene ra to r s  with a power  of 1000 kW have been c r ea t ed  and those with a power  of 3 MW are  being developed. 

A number  of r e p o r t s  w e r e  devoted to the technological  appl icat ions of a l o w - t e m p e r a t u r e  p l a s m a ,  where  
the demands  on p l a s m o t r o n s ,  a l a rge  share  of which can a l ready  be sa t i s f ied  today,  we re  defined. 

W o r k  on the theore t i ca l  and expe r imen ta l  study of e l e c t r i c  a r c s  and to p r o c e s s e s  nea r  e l e c t r o d e s ,  which 
a r e  c losely  connected with p r a c t i c a l  p r o b l e m s  a r i s ing  in the development  of p l a smo t rons  and power  so u rce s ,  
was  widely r e p r e s e n t e d  (M. F. Zhukov, B. A. Uryukov,  O. I. Yas ' ko ,  I. G. Panevin ,  O. Ya. Novikov,  and 

others) .  

The w o r k  of the sect ion on " P r o c e s s e s  nea r  E l ec t rodes"  showed that  p rac t i ca l  i n t e r e s t  in p rob l e ms  of the 
phys ics  and technology of e l ec t rodes  has  a lso  grown and that  the p r o c e s s e s  taking place in the e lec t rode  p l a s m a  
l a y e r ,  the me t a l ,  and at  cathode s u r f ace s  a re  being studied more  deeply. 
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The cu r ren t  s ta te  of work  on e lec t rode  e ros ion  and on p r o c e s s e s  at e l ec t rodes  in a vacuum and at a t m o s -  
phe r i c  p r e s s u r e ,  in the p r e s e n c e  of a magnet ic  f ield and without it ,  was  i l luminated in the rev iew r e p o r t  of 
K. Kimblin (USA). 

B. Bolanovski  (PPR) dwelt  on an impulse  model  of the cathode zone of an e l ec t r i c  zone. 

The r e p o r t s  to the sect ion on ' A r c  p l a s m a  diagnost ics"  we re  divided into three  main  groups:  quest ions of 
nonequi l ibr ium and diagnost ics  of a nonequi l ibr ium p l a sma ;  the i m p r o v e m e n t  of diagnost ic  methods and new 
p r o c e d u r e s ;  diagnost ic  appara tus .  

Repor t s  of W. Rother ,  W. Neumann (GDR), C. R. J a m e s  (Canada), and J. Uhlenbusch (FRG) devoted to 
methods  of p l a sma  d iagnos t ics ,  p robe - type  and opt ical ,  and the i r  r e su l t s  were  hea rd  in the section.  

A s ection on power  sources  opera ted  for  the f i r s t  t ime  at theConference  on L o w - T e m p e r a t u r e  P l a s m a  G en e r -  
a tors .  D i r e c t - c u r r e n t  power  sou rces  andnew developments  we re  d i s c u s s e d h e r e :  control  of the p a r a m e t e r s  and 
p r o c e s s e s  in a p l a s m a  medium,  s e p a r a t e  p o w e r - s o u r c e  cons t ruc t ions ,  and auxi l ia ry  devices  (M. E. Zarudi ,  
P. I. Tamkiv i ,  A. S. Markus ,  V. M. Egorov ,  and others) .  

In the conference resolu t ion  adopted at  the concluding p lenary  ses s ion  notice was  taken of the pr inciple  
d i rec t ions  in the c rea t ion  of l o w - t e m p e r a t u r e  p l a sma  g e n e r a t o r s  and emphas i s  was  placed on the necess i ty  of 
expanding work  on p r o c e s s e s  nea r  e l e c t r o d e s ,  e l ec t r i c  a r c s  under  compl ica ted  condit ions,  p l a sma  diagnost ics ,  
the s tabi l i ty  of the e l e c t r i c - d i s c h a r g e - p o w e r - s o u r c e  s y s t e m ,  and coordinat ion of the r e s e a r c h  on l o w - t e m -  
p e r a t u r e  p l a sma  gene ra to r s .  The next conference on this p r o b l e m  was  planned to be held in 1980. 

RESOLUTION OF THE SECOND ALL-UNION CONFERENCE 

ON THE MECHANICS OF ANOMALOUS SYSTEMS 

A.  K h .  M i r z a d z h a n z a d e *  

The Second All-Union Conference on the Mechanics of Anomalous  Sys t ems ,  convened by the Academies  
of Sciences of the USSR and the Azerba idzhan  SSR, the Minis t ry  of Higher  and Secondary Special Education 
(MVSSO) of the USSR, the MVSSO of file Azerba idzhan SSR, and the M. Azizbekov Azerba idzhan Insti tute of 
P e t r o c h e m i s t r y ,  m e t  at Baku on Sep tember  26-28,  1977. 

A total  of 203 people took p a r t  in the work  of the conference.  The p r o g r a m  of the conference  included 99 
r e p o r t s  in two sect ions:  "The rheology and fluid dynamics  of anomalous  s y s t e m s "  and " T r a n s f e r  p r o c e s s e s .  
The motion of anomalous  fluids in porous  media .  Application. " 

P r inc ipa l  at tention was paid to the theore t ica l  fluid dynamics  of anomalous  s y s t e m s ;  the rheology of v i s -  
coe las t ic  l iquids; f i l t ra t ion  theory  for  anomalous  s y s t e m s ;  the control  of hydrodynamic  c h a r a c t e r i s t i c s  using 
phys ica l  f ie lds  and admix tures ;  t r a n s f e r  p r o c e s s e s  in anomalous  sy s t ems .  

It  was  noted that  ove r  the per iod which has pa s sed  since the F i r s t  Conference  on the Mechanics of Ano-  
malous  Sys tems  (Baku, 1969) the range of the r e s e a r c h  has  expanded cons iderably  and in te res t  has  grown in 
the fluid dynamics  of v i scoe la s t i c  s y s t e m s  and in new hydrodynamic  methods  of studying such s y s t e m s ;  t r a n s -  
f e r  p r o c e s s e s  and methods  of control l ing the flow and rheology of a fluid using physica l  f ields a re  being studied 
intensively;  eff ic ient  methods  have been developed for  calculat ing f i l t ra t ion  flows of anomalous  fluids. Non- 
equi l ibr ium p r o c e s s e s  dur ing f i l t ra t ion a re  being widely studied and the i r  foundation within the f r a m e w o r k  of 
the theory  of re lax ing  media  is being developed.  Numer i ca l  methods are  being developed for  the fluid dynamics  
of anomalous  sy s t em s .  A number  of s tudies a r e  d i rec t ly  connected with p rac t i ca l  applications.  

At the same  t ime ,  it was  noted at the conference  that ,  as  before ,  the requi red  coordination between theo-  
re t i ca l  and expe r imen ta l  r e s e a r c h  is absent.  Composi te  r e p o r t s  in which the theore t ica l  r e s e a r c h  is conducted 
on a unified p r o g r a m  with expe r imen ta l  r e s e a r c h  are  r a r e l y  encountered.  The coordination of the work  ca r r i ed  
r ied  out at  d i f ferent  inst i tut ions of the country is inadequate. A number  of exper imenta l ly  obse rved  phenomena 

*Pre s iden t  of the Organizat ional  Commi t t ee ,  Academy of Sciences of the Azerbaidzhan SSR. 
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