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The general ized Couette flow of a nonlinearly viscoplast ic  fluid is studied theoret ical ly.  

Let us consider  the established flow of a nonlinearly viscoplast ic  fluid between two piates,  the upper of 
which is moving with a constant velocity U in the direction of the Ox axis. A constant p re s su re  gradient grad 
p=A acts in the gap. Its origin can be due to mechanical  or other causes ,  such as the action on a f e r romag-  
netic suspension of a magnetic field running along the channel axis. The direction of the velocity vec tor  U" can 
coincide with A or  be opposite to it (Fig. 1). 

The fo l lowingthreemodes  of flow are possible,  depending on the rheophysical  pa ramete r s  of the fluid, the 
magnitude and direction of the p r e s s u r e  gradient,  and the velocity U: 

1) flow with a quasisolid zone (the core) within the s t ream;  

2) flow with a core  adjacent to the upper or lower plate; 

3) flow without a core .  

To descr ibe the rheological behavior of the fluid we use the general ized model [1] 
/ 1 I 

�9 T-~ = To~ + (%7), ,~ t 0 . 1 )  

with the rheological  pa ramete r s  m, n, and 77p (all real  numbers).  

In the general ized coordinates T* = T/T0 and q;* = ~7/T0,the flow curve (0.1) is t r ans fo rmed  to the form [21 
1 

~,  

�9 * = (1 -+ • " )".  C0.2) 

Some par t icular  forms of flow curves  at the T* and ~* axes are  presented in Fig. 2. F o r c l a r i t y , t h e d i m e n -  
sional coefficient ~ = T0 (n-m)/nm is taken as equal to unity. 

w 1. T h e  C o r e  w i t h i n  t h e  S t r e a m  

For the chosen statement of the. problem and the conditions of attachment to both walts of the channel, the 
equation of motion is written in the form 

0 = - -  0-LP + a t  (1.1) 
cgx Oy ' 

f rom which 
= A (y - -  go)" (1.2) 

Here Y0 is the integration constant,  which has the meaning of the coordinate of the plane in which the tangential 
shear  s t ress  equals zero.  

If U ~ 0, then the core is located, general ly  speaking, a symmet r i ca l ly  relat ive to the midplane, and one 
must consider  the two regions of shear  flow (I:  T<0 and II :  T>0) and the zone of quasisolid flow III (Fig. 1) 
separate ly  

[ ~ < 0 ,  Y l ~ Y < Y o ,  

t : x < O ,  O<~y~.~y,, I I I :  T=O, Y=Yo,  (1.3) 
II  : ' r >  O, y z ~ g ~ h ,  

T>O,  Y o < Y ~ Y z .  
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Fig. 1 

Fig. i. On the statement of the problem. 

Fig. 2. Flow curves: i) re=l; n=2; 2) m=n=2; 
n = l ;  5) m = n = t ;  6) m = n = l / 2 .  

F ig .  2 
f* 

3) re=I/=; n=l; 4) m=2; 

A l l o w i n g  for  t h e  s igns  of  r fo r  r e g i o n s  I and II, f r o m  (0.1) we ob ta in  

1 I l 

I : * < 0 ,  ( - - ' r ) - Y = r ~ - +  ( - - q v  dV,'~ 
-aT  ' 

1 1 1 

I I : z > O ,  z 7 -n-, [l dVo "~7{ ='to _~ l~--~y- ) �9 

Le t  us f o r m u l a t e  the  p r o b l e m s  in the  d i m e n s i o n l e s s  f o r m  

l L 
dW, L L dWo o 7 18~' l'" 
- -  - [ ( , }o  - -  ~)" - -  18~'  ] " ' ,  o~ " = [ ( ~  - -  ~ o )  - -  

4 d~ 
with the  b o u n d a r y  cond i t i ons  

A f t e r  s i m p l e  t r a n s f o r m a t i o n s  we ob t a in  

w h e r e  

Ivy(o) = o ,  w2(1 ) = 1. 

o~v, (}) = s ( -  1)"c~ L ~  [(.g - ~)~,, - ~,,1, o ~<} ~<~1, 
k = O  '8k 

k 

/e~O g k  

(1.4) 

(1.5) 

(1.6) 

m §  C~ m! e~ , = (1.7) 
n k! (m - -  k)! 

When m and n a r e  i n t e g e r s ,  in p a r t i c u l a r ,  the  s e r i e s  in (1.6) a r e  f in i t e  s u m s  and one  can  ob ta in  e x p r e s -  
s i o n s  fo r  the  v e l o c i t y  p r o f i l e s  in a c l e a r e r  f o r m  ( T a b l e  1). 

F r o m  the cond i t i on  v = ro at Y=Y! and Y=Y2 we ob ta in  

~o - - ~ t  =- t6o, ~ 2 - - ~ o  ---- 18o, ~_~--~1 = 218o. ( 1 . 8 )  

It fo l lows  f r o m  (1.8) tha t  in a mode  of flow with a c o r e  wi th in  the  s t r e a m  the  p a r a m e t e r  ~0 a l so  d e t e r m i n e s  
t he  m i d d l e  of  the  c o r e .  And even  i f  the  o r d i n a t e  ~0 does  not c o i n c i d e  with the m i d d l e  of the  r e g i o n  of  f low (an 
a s y m m e t r i c a l  l o c a t i o n  of  the  c o r e ) ,  the  p l ane  w h e r e  the  s h e a r  s t r e s s  is  equal  to z e r o  i s  s t i l l  l oca t ed  in the  
m i d d l e  of  the  c o r e .  We no te  a l so  tha t  in the  m o d e  of  f low unde r  c o n s i d e r a t i o n ,  with f ixed  cond i t ions  of  f low the  
width of  t he  c o r e  is  c o n s t a n t  and equa l  to 2f10 r e g a r d l e s s  of  the  p o s i t i o n  of  the  c o r e  wi thin  t he  channe l .  

To d e t e r m i n e  the  v a l u e  of  ~0 we u s e  the  cond i t i on  Wi(~l) = Wz(~2) , f r o m  which,  on the  s t r e n g t h  of (1.8),  we 
have  

2 ~- -  ( _  1)~c~ 1 18~, [(I - - ~ o ) < - - ~ q .  (1.9) 
k = O  g/~ 
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T A B L E  1. E x p r e s s i o n s  for  the  V e l o c i t y  D i s t r i b u t i o n  

m;/n; Cd~7, (~) aW~(~ ) 

I .,1 

1;"2; 

2;/I; 

2;./2; 

1 
_ _  .o_  + ( ~ o  - -  ~.o) 
2 ~ 

+ l'"~o (~o --  D § ~o';) 

_ 1__  ~a + (~o - -  [~o)~ ~ - -  (~o - -  ,%)~ 
3 

_I~_ (~o+l~o~ ~--  4 
, T 1 go x 

(1 .r -- ; -- t --o) (2~o - ~ + 
+ .l ~o (~o - ~), 

| ! 
- + + + + 

2 
-~ ](g-go) 3 - - ]  ',! - - g o P  - -  

- -  ~og + ~ + ~0 

1 ~ , 
y ~ - (_~o T ~0~ ~ + (~ + ~o~-~ + 

1 

-~- g~+ (~o- ~o) g +  ~ - , % -  

+ l (~ -- ~o)(~ --  ~0) ) 

Now le t  us d e t e r m i n e  the  r e g i o n  of v a r i a t i o n  of the  qua n t i t i e s  a and/3 o wi thin  which flow with a c o r e  
wi th in  the  s t r e a m  is  r e a l i z e d .  The  p a r a m e t e r  fi0 d e t e r m i n e s  the  width of  the  c o r e  whi le  the  va lue  of  a c h a r a c -  
t e r i z e s  i t s  p o s i t i o n .  F o r  a f ixed  v a l u e  of  fi0 upon an i n c r e a s e  in  a ( i . e . ,  in  the  v e l o c i t y  of the  u p p e r  p la te)  the  
c o r e  d r o p s  down, r e t a i n i n g  i t s  r e l a t i v e  width.  The va lue  at  which the  c o r e  i s  a d j a c e n t  to  the  l o w e r  p l a t e  is  
d e t e r m i n e d  f r o m  (1.9). Tak ing  41=0,  ~0=fl0, and ~2=2/30, we have  

Cqo w = ~ . ( - - 1 ) ~ C I : , [ - 1 -  ~o [(1--~o)e h - - l%q.  (1.1o) 
k = O  E k  

F o r  n e g a t i v e  ~ the  c o r e  r i s e s  up with an i n c r e a s e  in [a]. The va lue  of  a a t  which the  c o r e  i s  a d j a c e n t  to the  
uppe r  p la t e  is  d e t e r m i n e d  f r o m  the  cond i t ion  42 = 1, to = 1 - /30 ,  and 1 - 2/3o= 41, f r o m  which we have  

= -  (-1)kC, i(1- 0t ( 1 . 1 1 )  
auP ~ e h 

1r 

F o r  a s t a t i o n a r y  u p p e r  p l a t e  ( a =  0) we have  40=0.5 ;  i . e . ,  the  c o r e  is  l oca t ed  s y m m e t r i c a l l y  r e l a t i v e  to the  m i d -  
p l a n e .  F o r  v a l u e s  of a which a r e  equa l  in a b s o l u t e  va lue  but  o p p o s i t e  in s i gn  the d i s p l a c e m e n t s  of  the  c o r e  
u p w a r d  and downward  a r e  s y m m e t r i c a l  r e l a t i v e  to the  m i d p l a n e  ~ = 0.5. 

The  c a s e  of  a = 0 has the  mean ing  of  conf ined  q u a s i - P o i s e u i l t e  f low in a channe l  with s t a t i o n a r y  w a l l s .  In 
the  c a s e  when the  c o r e  l i e s  wi th in  the  r e g i o n  of  f low the  equa t ion  for  the  d e t e r m i n a t i o n  of 40 t a k e s  the  f o r m  

k 

~-~ ( - -  1)kC~, ~ ~ [(1 , ~ o )  9. - -~ '*]  = 0. 
" s 

k = 0  

F o r  th i s  c a s e  with n > 1 and any m t h e r e  is  one  s o l u t i o n  40 = 0,5 and,  depend ing  on the  va lue  of  ri0, two o t h e r  

so lu t i ons  of  the  f o r m  

.~o_o_a = 0.5 • L,,, (~o), 

w h e r e  fmn(fl0) is  s o m e  nonnega t ive  funct ion of/3o whose  f o r m  depends  on the  v a l u e s  of  m and n. In the  c a s e  of 
n -  < 1 (the p r e s e n c e  of  only  one so lu t i on  40 = 0.5) the  c o r e  is  s y m m e t r i c a l l y  l o c a t e d  in the  r e g i o n  o f  f low and has  
a width h i=  2/30. In the  p r e s e n c e  of  t he  so lu t i ons  402-a the  c o r e  i s  s y m m e t r i c a l l y  l o c a t e d  but  now i t  has  a width 
h2 = 2(/30+ fmn~o)) .  (We note  tha t  fmn(fi0) -< rio. And f u r t h e r m o r e ,  when fi0-> 0.5 the c o r e  f i l l s  the  e n t i r e  r e g i o n  of 
flow.) 

Le t  us p r e s e n t  e x a m p l e s  for  the  so lu t i ons  402-a with ~ = 0 :  

I) For 

m =  1, n==2 
4(4)  

f12 = - -  d ,  d = (2a 2 --',: a) - -  2a V-(a + 1) a ,  a = ~o - -  -9-' ~o ~ ; 

1342 



2) f o r  

[ / 1  c(b--2) +-2c ]/b-~- 1 16 ( ) 
r e = n = : 2  f~ T - -  g'  g =  bz , b = - - ~ 0 ,  c =  ~o+ 1 2 

- 9 -2- " 

w  T h e  C o r e  A d j a c e n t  t o  O n e  o f  t h e  P l a t e s  

If the c o r e  is ad jacent  to the upper  wall ,  ~ <0,  the ve loc i ty  p ro f i l e  is de t e rmined  f r o m  the equat ion 

k 

Gp (~)= -~ ~)~ ( - n  ~G-jL ~I(~o-~) ~ - ~ I .  (2.1) 
~ ~ A t ~  E k 

k=0 

The cons tan t  ~0 is d e t e r m i n e d  f r o m  the condi t ion  Wup(~l)=1.  Since ~0-~1=/30, for  ~0 we have 

k 

= - -  [[~o --~ ~k]. (2.2) 
k~O Sh 

If the c o r e  is ad jacent  to the lower  plate  (~ > 0), then the ve loc i ty  p rof i l e  is de t e rmined  by the e x p r e s s i o n  

�9 (~) -- ~ + ~ (__ ~)~c~ 1__ ~g [(~_ ~o)~_(~_~o)~1. (2.3) 
k=O EI~ 

The constant ~0 is determined f rom the condit ion Wlow(~2 ) =0. Since ~2-~0=~0, we have 

= ~ (-~)~G ~ ~-~ [(~- ~o)~- ~i. (2.4) 
k~ 0 Ek 

We note  that  ~0 is no longer  the middle  of the c o r e  ac tua l ly  r ema in ing  in the reg ion  of flow but of  a c o r e  
of width 2/30 extending th rough  the plate ,  as it were .  T h e r e f o r e ,  one al lows ~0 > 1 for  (2.2) and ~0 <0 for  (2.4). 

The case  when ~0=0 and ~0 = 1, i .e . ,  when ~0 co inc ides  with the s u r f a c e s  of  the lower  and upper  p la tes ,  
r e s p e c t i v e l y ,  and the s h e a r  s t r e s s  7 c o n s e r v e s  its s ign e v e r y w h e r e  in the channel ,  is of c o n s i d e r a b l e  in te res t .  

If ~0 = 1 and ~ < 0 then the c o r r e s p o n d i n g  ~ is 

k 

al~o=~ = Z ( -  1)~C~' 1 [~- [ ~ _  Ii ' (2.5) 
k~O Ek 

Similarly, 

a]~o=o = --  al~o=~ �9 (2.6) 

w 3. Flow without a Core 

This mode occurs when the core passes beyond the limits of the channel, as it were. Two cases should 
be distinguished: o~>0 and ~<0, i.e., when the core passes beyond the lower or the upper plate. 

If ~ < 0, then the velocity profile is determined from (2.1). To find ~0 we use the boundary condition 
Wup(l ) = I, from which 

k 

~u~= --~j (-1)kG --I-~; [G- 17 k --~l (3.1) 
k-- 0 ~h 

If  ~ > O, then f r o m  the condi t ion Wlow(O) = 0 we get  

%ow : - % p "  (3.2) 

The limiting values of ~0 are ~0 = l+fl0 (~i = i) and ~0=-/30 (~2=0). Accordingly, 

.. l~ark 1 ~7 a{~o=l+~o = (__ , ..... _ _  [~h --(1 + [3o) ~k] -- - -  a[~.=_~o. (3.3) 
k~O Eh 

With a f u r t h e r  i n c r e a s e  in [(~l (~0 > l+fi0,  ~0 <-fl0) the " c o r e "  g radua l ly  depa r t s  beyond the plate  to infinity. 

In the  l imi t ing  c a s e  when ~0 = • ~ a l inear  ve loc i ty  prof i le  is es tab l i shed  in the gap. 
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TABLE 2. Equat ions  of the C h a r a c t e r i s t i c  Curves  

m:/n; r l  F~ S1 

0 5;/0.5; 

0,5;/1; 

1;/0,5; 

]. '~ 1 

2;/1 ; 

1 ; , ;2; 

.2;/2; 

1 - -  [~o 
a =  - - 1 ' 1 - - 2 [ ~ o +  

2 

I ] 

~o ~ n~o ~<=_~_ • =- -7-  ~< 

1 + / '  +~--~ / ,~< In . 1+[3~ + 1'1+2~~ i ,~: In -? 

t ~ ,  

w 4 .  R e g i o n s  o f  t h e  

= 2., 1/(1 _ 2~0) 3 

1 
= ~ -  [(i- l~o) ~- 

- ~o] - M I - ~o] 

I 

I 71~OS / 

' - 2 [~o  + 

2 -:- 
i = T [ ( 1 - ~ ~  

, -- ,B~ - ] - -  1 / ~ l l  213o) 

I 1 
i << = T (' - % 1  - 

4 3 

- -  - z -  1 / ' f ~ ( 1 - - 3 o )  T 
i ~i < ' 
} 3 

I_ ~ov] 

M o d e  o f  F l o w  

2 
i ~ = ~ -  

1 
a = "-~- + I~o  

I 

2 

l 

i ~ z =  3 

3 
2 

a =  ~ [ ( I  § ~o) 2 -  
; 3 

i - i g i -  1,~ 
!~z = (2~o + i) - 

s 

-~ - -~ '  1 . : ~ [ ( l + f o )  T -  
3 

3 
%- 

- -13o- ]  

2 

2 R 3 A _ R 2 . + "  1 
a= 3 V O T t ' O  , -3- 

I 

l 
= ~-(I- ~,o) ~ 

l 

= - - 5 -  ~ ' ~ 
1 

--~o§ 
3 

3 
2 

o~ = -~ - [ 1  - - B o l -  

l I 

- 13~ (1 - 13o) 

1 ,~ 

OC = -- --6-- ~, a - ; -  ~o - -  

4 .-- l 

- T r ~ o + T  

We des igna t e  as D 1 the r eg ion  of flow with the co re  within the s t r e a m ;  D 2 is tha t  with the co re  at  the 
lower  p la te ;  D 3 with the co re  ad jacen t  to the upper  p la te ;  D 4 with the co re  "gone" beyond the lower  p la te ;  D 5 

with the c o r e  "gone" beyond the upper  pla te .  

The c u r v e s  F1 and Fa s e p a r a t i n g  the r e g i o n  of flow with the c o r e  wi thin  the s t r e a m  a r e  d e t e r m i n e d  f r o m  

the condi t ions  (1.10) and (1.11) 
k 

~h k ,=0 

~ k 

E k 
k = 0  

(he re /3  0 is  c o n s i d e r e d  not as  a f i xed  but as  a v a r i a b l e  quant i ty ) .  The  c u r v e s  1-'3 and F4 s e p a r a t i n g  the r e g i o n s  of  
flow with a c o r e  a d j a c e n t  to one  of t he  p l a t e s  and the  r e g i o n s  o f  f low without  a c o r e  a r e  d e t e r m i n e d  f r o m  (3.3) 

and (3.4)*: 
~ k 

F 3 : ~z = - -  ~ ]  ( .  1)kC~ l--L- [~  - [~ga - -  (1 --  po)ea], 
~h k = 0  

k 

B k 
k = 0  

The c u r v e s  I ' l  and r2  as  wel l  as r3  and F4 a r e  s y m m e t r i c a l  to each o ther  r e l a t i v e  to the s t r a igh t  l ine  if= 

0 in the p lane  0 ~ 0 .  

*Sentence  as in  R u s s i a n  o r i g ina l ,  no Eq. (3.4) occu r s  in  o r i g i n a l  a r t i c l e  - P u b l i s h e r .  
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l[ /,0 

a I I'0 

i J _ _  

-45 o 0,5 ~o 

-g} a o,s 1; 

Fig .  3. P r o f i l e s  of  f low v e l o c i t y :  a) f lo=0 .2 :  1) 0 :=0.05;  2) 0:= 
0.1;  3) 0 :=0 .3 ;  4) a = 0 . 5 ;  5) a = 0 . 7 ;  6) a = - 0 . 7 ;  7) a = - 0 . 5 ;  8) 

0 : = - 0 . 3 ;  9) 0 : = - 0 . 1 ;  b) 0 :=0 .1 :  1 ) r i 0=0 ;  2) /30=0.1 ; 3) f i0=0.2;  
4) f10=0.4; 5) o ~ = - 0 . 1 ,  f i0=0.4,  m = n = l .  

S t a r t i n g  with  the  t i m e  when 40 = 0 (or  ~0 = 1 ) , the  s h e a r  s t r e s s  7 c o n s e r v e s  i t s  s i gn  o v e r  the  e n t i r e  width of  
the  channe l ,  n a m e l y ,  T > 0 C-< 0). In th i s  connec t ion ,  in add i t i on  to t h e s e  c u r v e s  one can  i n t r o d u c e  the  c h a r -  
a c t e r i s t i c  c u r v e s  S 1 and S 2 which d e t e r m i n e  the  r e g i o n  of s i g n - c o n s t a n c y  of 7 in the p lane  00:fi 0. By v i r t u e  of  

(2.5) and (2.6) we have  
k 

k = 0  Eh 

k 

$ 2 : ~  ~(_l )kC ~ 1 ~- ~ = - -  - - 8 0  [ 1 - - ~ 0 1 .  
~ gh  

The f o r m  of the  equa t ions  of the  c u r v e s  F I ,  F3, and S1 fo r  s o m e  c o n c r e t e  v a l u e s  of  m and n a r e  p r e s e n t e d  
in T a b l e  2. T h e s e  c u r v e s  c h a r a c t e r i z e  the  c r i t i c a l  r e l a t i o n s h i p s  b e t w e e n  the  v e l o c i t y  U and p r e s s u r e  g r a d i e n t  
A and the r h e o l o g i c a l  c h a r a c t e r i s t i c s  ~p and 70 (for  f ixed m and n). We note  tha t  t he  c u r v e s  F3 and F4 d i v e r g e  
f r o m  the  0/30 ax i s  for  n< 1, a r e  p a r a l l e l  to the  ax i s  for  n = 1 (a kind of  " b o u n d a r y  s i t u a t i o n " ) ,  whi le  they  c o n -  
v e r g e  a s y m p t o t i c a l l y  to the  0fi 0 ax i s  fo r  n > 1. 

The  v e l o c i t y  p r o f i l e s  a r e  p r e s e n t e d  in F ig .  3. 

F o r  the  flow of a s p e c i f i c  m e d i u m  in a c e r t a i n  channe l  (To, ~p,  m,  and n a r e  known c o n s t a n t s  and the  
channe l  width h i s  given) the  cond i t ion  f l 0=eons t  is  e qu iva l e n t  to the  cond i t ion  tha t  g r a d  p = A  is  a f ixed  quant i ty .  
And then  the  v a r i a b l e s  0: a r e  equ iva l en t  to  the  v a r i a b l e s  U. The d i s t r i b u t i o n  of the  v e l o c i t y  p r o f i l e s  as  a func -  
t ion  of the  v e l o c i t y  U of  the  u p p e r  p l a t e  for  a f ixed  p r e s s u r e  g r a d i e n t  i s  shown in F ig .  3a. S i m i l a r l y ,  the  d i s -  
t r i b u t i o n  of  the  v e l o c i t y  p r o f i l e s  as  a funct ion  of A f6r  a f ixed  v e l o c i t y  U is  g iven  in Fig .  3b. The width of the  
c o r e  is  p r o p o r t i o n a l  to  A -1. 

The  c r i t e r i a  0: and P0 can  a l so  s e r v e  fo r  the  e s t i m a t i o n  of the  m o d e  of f low in a channe l  when the  p r e s -  
s u r e  g r a d i e n t  g r a d  p i s  v a r i a b l e .  F o r  e x a m p l e ,  for  any m and n, f low in a mode  with a c o r e  wi th in  the  s t r e a m  
is p o s s i b l e  if  

[3~ ~ To < 0.5. (4.1) 
h [gradpi 

If n_> 1, t hen  when 

~ , _  ~]pU ,~ > 0 . 5 ,  (4.2)  
1 

h ([grad p]h) '~ 
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only a mode of flow without a core  is possible. These resul ts  emerge  directly f rom the proper t ies  of the 
curves  F constructed in the axes ~ and 30 for the case of grad p=cons t .  

N O T A T I O N  

Dimensional quantities: U, velocity of upper plate; A, p r e s s u r e  gradient;  ~'0, limiting shear  s t r e s s ;  
~p, analog of plastic viscosi ty;  m, n, nonlinearity pa ramete r s  of flow curve;  h, channel width; Yi, Y2, bound- 
ar ies  of core; V(y), flow velocity;  ~, shear  velocity. Dimensionless quantities: W=V/U, flow velocity; ~ = 
y/h, ver t ica l  coordinate;  41, 42, boundaries of core ;  40, coordinate of the plane in which the shear  s t r e ss  equals 

z e r o ; f l = T / A h ,  reduced shear  s t r e s s ;  ~=~I,,U!(AJ,)" and ~0~T0,Ah, pa ramete r s .  

1, 

2. 
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The results  of numerical  experiments on the investigation of the stability of the fluidization 
process  relative to finite perturbations and its behavior upon cross ing  the boundary of s ta-  
bility are  presented.  

In [1] the problem of the stability of the fluidization process  was formulated in a f ramework within which 
the fluidized bed was considered as a single s t ruc ture less  element with certain operating charac te r i s t i c s ,  and 
the boundary of the region of stability in the space of the pa ramete r s  of the process  was studied in a l inear 
approximation. 

The present  report  is a continuation of [1]. The stability of the fluidization process  relat ive to finite pe r -  
turbations is demonstrated by a numerical  experiment and its behavior upon cross ing  the boundary of the region 
of stability is studied. 

In [1] a model of a fluidized bed was proposed which is described by the following equations: 

l mTt {- mg -::- k l (  q -!- q~) '-- k2q = p* __pO, (1) 

H --  H o 
q =: qo -'- p s H  =- a - - -  

H 

From the sys tem (1)-(3) we get the equation 

"kl -:- a ,H  -:- (a 2 _ asH-~-)H -:- a~H- '  § a~ ~=0, 

where 

(3) 

(4) 
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