
s t ruc ture  formation and heat and mass t rans fe r  in the radiat ive--convect ive mode of drying of natural peat and 
peat naodified by additions of sur face-ac t ive  substances and polyelectrolytes  are  being studied, which allows 
one to control  p rocesses  of mois ture  t r ans fe r  and the quality of products based on peat. 

The problems of the national economy being solved by the CSRICUWR, COlmected with the development 
of methods for improving the filtration propert ies  of heax3, soils and grounds and of methods for predicting" 
their  proper t ies  in salinization and leaching p roces se s ,  par t icular ly when using mineral ized x~ater for i r r i ga -  
tion, have required the per formance  of a number of scientific investigations invoh'ing the study of the adsorp-  
tion and fil tration proper t ies  of complicated disperse  sys tems ,  consisting mainly of rock- forming  clay minerals .  
This work is now being performed using [R-spec t roscop ic ,  x - r a y -  s t ruc tura l ,  e l ec t ron-micros  copic, and g a s -  
chromatographic  methods for the analysis of d isperse  sys tems .  

The results  obtained provide new information on the s t ruc ture  of bound ~x~ater and the s t ruc ture  of d is -  
perse  media in the sur face  layers  of a solid phase and explain the mechanism (nature) of the permeabil i ty of 
finely d isperse  sys tems modified by exchange cations and water-soluble  polymers during the fil tration of liquids. 

Research  in the field of the development of the theory of in terre la ted processes  of t r ans fe r  of energy,  
momentum,  and mass in rheol~gically complex media of the type of meta l - -polymer  composites and thick lubri-  
cating f i l ler  mater ia l s ,  to increase  the productivity,  durabili ty,  rel iabil i ty,  and efficiency of components and 
details of machines and mechanisms with a simultaneous decrease  in the metal content and cost ot" the a r t ic les ,  
have been conducted in the last few years  in the Scient i f ic-Research Laboratory of Applied I'hysiOs Problems 
in the Department of Physics (SRL APP) of the Belorussian Institute of Railroad Transpor t  Engineers (Gomel). 

Research  on the drying of gra in  and of food and vitamin preparat ions for the agr icul tura l  economy, for 
which a fa r - reach ing  development p rogram was outlined by the July (1978) Plenum of the Central Committee 
of the Communist  Par ty  of the Soviet Union, is developing successful ly in the jubilee yea r  at the A. V. Lykov 
institute of Heat and Mass Exchange, AS BSSR. 

In the jubilee y e a r ,  as a l ~ y s ,  the scient is ts  of Belorussia  who a re  special is ts  in the field of heat and 
mass exchange consider  it their  honorable duty to part icipate actively in the solution of the urgent problems 
formulated by the Communist  Par ty .  
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The resul ts  of an investigation of the pulsation charac te r i s t i cs  of the arc  column in a p lasmatron,  
based on a s tat is t ical  analysis  of emission t r aces ,  a re  presented.  

The study of p rocesses  taking place in a p lasmatron  channel and the calculation of the e lec t r i c -hea te r  
charac te r i s t i cs  a re  impossible  without knowledge of the parameters  of the hottest zone of the plasmatron -- 
the a rc  pinch. Plasma diagnostics in the channel is usually hindered by pulsations of the pinch in t ime and 
space,  which requires  an experiment with t ime resolution [1]. Spectroscopic methods of determining the 
pa rame te r s  of a nonsteady a rc  plasma from the t ime- in tegra l  emission a re  descr ibed in [2-6]. The normal  
distribution law of t r ansve r se  displacements  of the pinch, required for the real izat ion of this p rocedure ,  was 
established by the authors for  a limited range of the working pa rame te r s ,  and it is general ly postulated for the 
brightness pulsations of the pinch emission [6]. The present  repor t  is devoted to the ful'ther development of 
the methods of plasma diagnostics for  e lect r ic  heaters .  
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F i g .  1. P h o t o g r a p h i c  t r a c e s  of the  p l a s m a  pinch:  a) i = 60 A ,  G = 0.5 
g / s e c ,  L = 17 m m ;  b) 130 A,  0.5 g / s e c ,  17 m m ,  r e s p e c t i v e l y ;  c) 175 
A ,  1 g / s e c ,  17 m m ;  d) 230 A ,  2 g / s e c ,  64 m m .  

I o , 8 ~  

-0,5-O,q -O,Z 0 g,2 O, qx/xmax -0,5-0,q -0,2 0 0,2 0,~ I/I, ,~ 

F i g .  2. N o r m a l i z e d  d i s t r i b u t i o n  d e n s i t i e s  of p r o b a b i l i t i e s  of m o v e -  
m e n t s  (a) and of b r i g h t n e s s  p u l s a t i o n s  (b): 1) i = 6 0 A , G = 2 g / s e c ,  L = 
17 mm;  2) i = 130 A ,  G = 2 g / s e c ,  L = 17 ram;  3) n o r m a l  d i s t r i b u t i o n ;  
4) i == 130 A ,  G = 0.5 g / s e c ,  L = 17 m m ;  5) i = 175 A ,  G = 1 g / s e c ,  
L = 64 m m .  

The  i n v e s t i g a t i o n s  w e r e  c a r r i e d  out on a s e c t i o n e d  a r c  p l a s m a t r o n  with an a x i a l l y  v o r t i c a l  supp ly  of 
t he  work ing  g a s  (Ar) and with  s t a b i l i z a t i o n  of the  a v e r a g e  length  of t he  a r c  by s t e p p i n g  in the  r a n g e  of c u r -  
r e n t s  i = 60-270  A and g a s  f low r a t e s  g = 0 .5-2  g / s e c .  The  p l a s m a t r o n  channe l  d i a m e t e r  i s  d = 0.8 c m .  
Cont inuous  s c a n n i n g  of t he  e m i s s i o n  in two c r o s s  s e c t i o n s  was done  with an  SKS-1M m o v i e  c a m e r a  by the  
p r o c e d u r e  of [7]. The  m a x i m u m  t i m e  r e s o l u t i o n  a c h i e v e d  was ~ 3 . 1 0  -6 s e c .  The  S K S - g r a m s  w e r e  m e a -  
s u r e d  p h o t o m e t r i c a l l y  a long  two c o o r d i n a t e s  and t h e  r e s u l t s  ob ta ined  w e r e  quan t i f i ed  in a c c o r d a n c e  with 
t he  r e q u i r e m e n t s  of [8]. The  d u r a t i o n  of t he  t r a c e s  was c h o s e n  a s  ~0 .01  s e c  so  as  to  obta in  su f f i c i en t  
a c c u r a c y  a t  the  l o w e s t  o s c i l l a t i o n  f r e q u e n c y .  The  e x p e r i m e n t a l  d a t a  w e r e  t r e a t e d  on a M i n s k - 3 2  c o m p u t e r  
to  ob ta in  t he  m a i n  s t a t i s t i c a l  c h a r a c t e r i s t i c s  of t he  p u l s a t i o n s :  the  p r o b a b i l i t y  d i s t r i b u t i o n  d e n s i t y ,  t he  
c o r r e l a t i o n  f u n c t i o n s ,  t h e  o n e - d i m e n s i o n a l  s p e c t r a l  p o w e r  d e n s i t y ,  t he  d i s p e r s i o n ,  and the  m e a n  va lue s  of 
t he  q u a n t i t i e s .  

T y p i c a l  S K S - g r a m s  of t he  e m i s s i o n  of the  p l a s m a  p inch  a r e  p r e s e n t e d  in F i g .  1. It is  s e e n  tha t  t he  
s p a t i a l - - t e m p o r a l  s t r u c t u r e  depends  s t r o n g l y  on the  work ing  mode  of t he  p l a s m a t r o n .  The  d i a m e t e r  of t he  
p l a s m a  p inch  i n c r e a s e s  both with an i n c r e a s e  in t he  d i s c h a r g e  c u r r e n t  i and with  a d e c r e a s e  in the  gas  f low 
r a t e  G.  At  s m a l l  c u r r e n t s  and g a s  f low r a t e s  (F ig .  l a )  the  t r a c e  has  a cont inuous  c h a r a c t e r  within t he  t i m e  
l i m i t s  cond i t i oned  by the  b r i g h t n e s s  p u l s a t i o n s  of t he  p l a s m a  e m i s s i o n  (f = 300 Hz) owing to  f l uc tua t i ons  in 
t he  v o l t a g e  of t he  e l e c t r i c  p o w e r  s u p p l y .  S t r i c t l y  p e r i o d i c  b r i g h t n e s s  p u l s a t i o n s  with a f r e q u e n c y  f -~ 8 kHz 
a p p e a r  with an i n c r e a s e  in c u r r e n t  (F ig .  l b ) .  Th i s  p e r i o d i c i t y  is  r e t a i n e d  with an  i n c r e a s e  in t he  gas  f low 
r a t e  and  a h i g h e r  c u r r e n t  s t r e n g t h  (F ig .  l c ) .  Wi th  a f u r t h e r  i n c r e a s e  in t he  gas  f low r a t e  {Fig. l d )  t he  
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p l a s m a  pinch con t rac t s  and moves  s tochas t ica l ly  r e la t ive  to the axis of the d i scharge .  A dis t inct ive f ea -  
t u r e  of the h igh -cu r r en t  modes  at  l a rge  gas  flow ra t e s  is the p r e s e n c e  in the f requency s p e c t r u m  of t r a n s -  
v e r s e  movements  along with the h igh-f requency s tochas t ic  osci l la t ions of the r egu la r  lower - f r equency  
component .  

The normal i zed  dis t r ibut ion densi t ies  of the probabi l i t ies  of t r a n s v e r s e  movements  and of the e m i s -  
sion br ightness  of the p l a s m a  pinch for  individual operat ing modes a r e  p resen ted  in Fig. 2. It is seen that  
the dis t r ibut ion densi ty  for  these  modes does not obey a no rma l  law, which is d i f ferent  f rom the data of [1], 
obtained for  an a i r  p l a s m a .  A compar i son  of t r a c e s  taken in different  pinch c r o s s  sect ions shows that  the 
a v e r a g e  f requency and intensi ty  of the pulsat ions g row somewhat  with g r e a t e r  d is tance  f r o m  the cathode. 

The r e su l t s  p resen ted  indicate that  the fo rmat ion  of a p l a sma  pinch in a p l a s m a t r o n  channel is d e t e r -  
mined by a complex of phys ica l  p r o c e s s e s .  One can a s s u m e  that  a l a m i n a r  mode of p l a s m a  flow is rea l i zed  
at low d i scha rge  cu r ren t s  and sma l l  gas flow ra t e s  (Re < 400-500 based on the a v e r a g e - m a s s  p a r a m e t e r s ) .  
A per iodic  s t r u c t u r e ,  which may be caused by var ious  fac tors  such as a superhea t  instabi l i ty  [9, 10], ap -  
pea rs  on the SKS-grams  with an i nc r ea s e  in the cu r r en t .  With an i nc rea se  in the gas  flow r a t e ,  and hence 
with an i n c r e a s e  in the Reynolds number  to 800-2000, the p l a s m a  flow is turbul lzed ,  while the pinch i tself  
con t rac t s  s t r o n g l y  owing to in tense  cooling of the p e r i p h e r a l  zones.  The appea rance  of t r a n s v e r s e  osc i l l a -  
t ions of the pinch, along with the h igh-f requency component  as well  as the low-frequency component ,  in the 
f requency s p e c t r u m  can evidently be explained by the sp i r a l  f o r m  of the pinch [11, 12], which is undergoing 
s tochas t i c  t r a n s v e r s e  m o v e m e n t s .  The proposed  in te rpre ta t ion  of the exper imen ta l  data obtained,  using 
the above- indica ted  phenomena,  does not ru le  out the i r  in te r re la t ionsh ip  with the mechan i sm of shunting 
of the a r c  sec t ions  nea r  the e l ec t rodes .  
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