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The flow of abnormal ly  viscous  liquids through s c r e e n s  with po res  of r ec tangu la r  c ro s s  s e c -  
tion is examined.  

In view of the increas ing  production of po lymer i c  ma te r i a l s  the development  of methods of calculat ing 
technological  p r o c e s s e s  is "becoming of v e r y  g rea t  impor tance .  The der ivat ion of equations for  the ca lcu-  
lation of technological  p r o c e s s e s  used in the production of po lymer i c  m a t e r i a l s  f rom solutions and mel t s  
r equ i r e s  a considera t ion of the theological  p rope r t i e s  of po lymer  solutions and mel ts  as well as the kine-  
t i c s  and design p a r a m e t e r s .  

In the p re sen t  pape r  we cons ider  the f i l t ra t ion of abnormal ly  viscous  liquids through porous  media.  
The re  is a complex in ter re la t ionship  between the th ree  main fac tors  affecting f i l t rat ion - the kinet ics ,  
the s t ruc tu re  of the f i l ter  ma te r i a l ,  and the rheologieal  p rope r t i e s  of the p o l y m e r  solutions.  As the solu-  
t ions become purif ied the shape of the c r o s s  section of the pores  in the f i l t e r  s c reen  changes.  This must  
be taken into account  in the der ivat ion of the initial equation for  the flow veloci ty  through a single pore .  

We cons ide r  the f i l t ra t ion of  abnormal ly  v iscous  liquids through s c r eens  with p o r e s  of r ec tangu la r  
c r o s s  section.  This  c lass  of f i l t e r  m a t e r i a l s  includes cloths and meta l  gr ids  , which can be regarded  as 
d iaphragms  with a monodisperse  pore  space  [1, 2]. F i l t e r  cloths a r e  woven m a t e r i a l s  (linen, s e rge ,  satin) 
and the i r  open pores  a r e  square  or  rec tangular .  F igure  1 shews an e lement  of a f i l te r  cloth and its main 
geome t r i ca l  p a r a m e t e r s .  

In a hypothetical  soil  with rhombus  angle 0 > 60 ~ the channels have a four -s ided  c ro s s  sect ion whose 
s ides a r e  a r c s  of a c i rc le .  I f  we a s s u m e  the p r e sence  of stagnant zones,  the p rob lem in a f i r s t  a p p r o x i m a -  
tion can be reduced to the solution of the p rob lem of flow through a channel of r ec tangu la r  (square) c ro s s  
section (Fig. 2). 
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Fig. 1. Element  of f i l te r  cloth. 

We cons ider  the der ivat ion of the equation for  f i l t ra t ion of 
an abnormal ly  v iscous  liquid through a channel of r ec tangu la r  
c r o s s  section (Fig. 3). Fo r  a s teady  flow of incompress ib le ,  
abnormal ly  viscous  liquid the equation of the mean veloci ty  for  
any c r o s s  section has  the f o r m  [3] 
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where  K = f(~,  m,  Ap, ~0, R, a ,  To); ~, m,  and ~0 a r e  the rheologi -  
cal p a r a m e t e r s  of the solution; R, a ,  and b a r e  geome t r i c  d imen-  
sions of the f i l t e r  mate r ia l .  The function r y) for  this case  is 
given by  the re la t ionship  

= [% + a: (x ~ + ~)1 (x ~ - -  a ~) @ - -  b~), (2) 
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Fig. 2. Cross section of hypothetical soil: a) 60 ~ < 0 < 90~ b) 0 = 90 ~ 
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Subst i tut ing the  va lues  of  ar and ~ / O y  in (1) we  obtain the fol lowing in tegra l  e x p r e s s i o n  fo r  the 
f i r s t  app rox ima t ion :  

5 I 
% = O; % . . . .  �9 

4 (a = + b2) ' 

I= A i i [x'(y~- l)+ &y~(x2- I)~l~-+'dydx" 
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Fig.  3. F low of a b n o r m a l l y  
v i s c o u s  l iquid th rough  a c h a n -  
nel  of  r e c t a n g u l a r  c r o s s  s e c -  
t ion.  
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Fig .  4. P lo t s  of I aga ins t  rheo log ica l  cons tan t  m ' .  
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where  

m 

A = c .  �9 
(c ~ + 1) "~ 

G 
c =  -b-(1.0; 0.8; 0~6; 0.4; 0.2; 0.1; 0,05). 

The integral  was  solved on a M-20 compute r  for  m '  = m/2  = 0-48. F igure  4 shows plots  of the 
in tegra l  I aga ins t  the theologica l  cha r ac t e r i s t i c  m of the solution for  var ious  values  of c. The change in 
the shape of the curve  is due mainly  to the change in the coefficient  A with c. 

Thus,  the obtained data  can be used to calculate  f i l t ra t ion through porous  media  with pores  of r e c -  
tangular  sect ion.  
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