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The formulas presented make it possible to calculate the flow dis- 
tributions in Z-shaped contact, filtering, and similar apparatus With 
arbitrary specified geometric parameters. 

We inves t iga ted  a s i m i l a r  p r o b l e m  in [1]. However ,  
f o r mu la  (7) of [1] i s  va l id  for  appa ra tus  with a Z -  
shaped i n t a k e - d i s c h a r g e  conf igura t ion  (Fig.  1) only 
in the spec ia l  ea se  in which 

;cr~ = ~y~---- 0 and Fa = 1. 
ea 

In the m o r e  gene ra l  e a se  in which the above quan-  
t i t i e s  have spec i f ied  va lues ,  the d i f fe ren t ia l  equation 
becomes  

where  

_+ +_ = o .  (1) 

-~ -2 F~7 ~ S'2 ( 2 )  A~ (1 ; Gy,)~ f S --(1 _+ ;~y,) 

Be = 2(~ _+ ;~y,) ~' 7 ~ Y  2 . (~) 

Here  and below, the upper  s igns  r e f e r  to in jec t ion  and 
the lower  s igns  to suct ion.  

The f i r s t  of these  two p a r a m e t e r s  can have any 
sign, i . e . ,  

Y A o > 0 ;  Y A o < 0  a n d A o = 0 .  

Each of these  c a s e s  is  a s soc i a t ed  with a d i f ferent  se t  
of solut ions  which enable  us to compute  the d i s t r i b u -  
t ion of r e l a t i ve  ve loc i t i e s  and p r e s s u r e s  along the 
appara tus .  

We wr i t e  out the f inal  computa t ion  f o r m u l a s  for  
the f i r s t  two c a s e s  without de r iva t ion  (the th i rd  c a s e  
is  p r e sen t ed  in our  f i r s t  p a p e r  [1]). 

Case I (:FA~ > 0): 

- -  1 [B~expV-~Ao = 

--  B3 exp (-- } ~ ) - -  B4 ], 

V u  Ao [BzexpV u AoX + 
;" = - - K - o  

+ Bs exp(-- ] / " -T- - -~ ]  , 

a ~ , = v  Ao 
~ 2 ~ - 2 f  [B, exp l / T  Aox + 

;tot,= T Ao [B~exp I/ YAo + B3exp(-- ~ ]  2 

where  

+ . .  [ F a  \2 
~ c y i L - ~ a  ) + 1, 

B, = 2Ao [exp V �9 A, - -  exp ( - -  V'-~-Xoo)] ; 

B, = 2A~ + Be [1 - -  exp (-- ,~] /~o) j ;  

Bs = 2Ao + Be (1 - -  exp ~ Ao) ; 

B, = Bo [exp V T- Ao-- exp (- -  ~ ] .  

Case II (~:Ao < 0): 
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Fig .  1. D iagram of a cy l i nd r i ca l  contact  (or f i l te r ing)  appa ra tus  
with Z - s h a p e d  flow. 
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where 

2Ao 1 +  sin 2b/+_Ao 

§ ) - ~ ' 

B~ 1 -I- sin2 

x c o s ~ ( I / + A o x + a r c t g  s i n l ~  ) 
- -  B5 

Bg 
B~ ` +  s i n 2 ~ - + ~  ) 

tot = ~ 4Ao ~2 f~ S ~ x 

xcos 2 ( l /  - Ao+arctg s i n V ~  
B5 § 

.... / Fa \ 2 

+ J +- :' 

(9) 

(lO) 

(11) 

B~= 2Ao + 1 - - c o s V •  (12) 
Bo 

Analysis  of the above equations indicates that the 
express ions  for  Vmax and Vmin, and therefore  the 
ext remal  values of the absc i ssa  x, a re  different for  
different signs of the p a r a m e t e r s  A0, B 0, B1, B2, B~, 
B 4, and B~. 

Completely analogous formulas are obtainable in 
the case of tandem Z-shaped flow collectors (Fig. 2). 
This can be done s imply by replacing the f S  (and fS*) 
in the above formulas  by 

�9 1 ~ = EF~ fb---Z ( and Tbr = ~F~- ] '  

NOTATION 

Qx, ~}x, and Ap x are, respectively, the relative 
discharge rate (as a fraction of the initial discharge 
rate), the relative velocity (as a fraction of the initial 
velocity), and the relative static pressure (as a frac- 
tion of the initial dynamic pressure) in the inner cyl- 
inder, and also in the intake collector at a distance 
from the origin; Vx is the relative velocity of flow 
through the porous surface or through a lateral branch 
of the collector (as a fraction of the average velocity 
over the entire layer surface or over all the lateral 
branches of the collector) at a distance x from the 
origin; ~tot is the total drag of the entire filtering (or 
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contact) apparatus, and also of the entire tandem col- 
lector, as a fraction of the initial flow velocity; Fa 

o L w ; e :  - - -  

Fig. 2. Diagram of a tandem col lec tor  with 
Z-shaped flow. 

and F~ are  the c ros s - sec t iona l  a reas  of the intake and 
discharge  channels of the apparatus (collector),  in 
m2; f b r  is the c ros s - sec t iona l  a rea  of a single branch 
of the col lector ,  in m2; S and S* are  the relat ive 
surface a reas  (as f ract ions  of the initial areas)  of 
one side of the intake and discharge  segments  of the 
apparatus or  col lector ;  f denotes the effective c ross  
section (of the f ree  volume) of the porous layer ;  ~cyl 
and ~ * ,  are  the drag of the inner cyl inder  plus the in-, 
take segment  of the col lector ,  and the drag of the 
outer  (annular) channel plus the d ischarge  segment of 
the col lector  (each of these coefficients is given in 
f i r s t  approximation by the formula  ~cyl ~ 0.5 k (L/D h) 
[where L /D h is the relat ive length of the .apparatus or  
col lector ;  D h is the hydraulic d iameter  of the seg-  
ment;  X is the fr ict ion factor]);  ~ = 1/~lay t/2 is the 
coefficient of d ischarge  through the l ayer  or  through 
a lateral  branch of the col lec tor  as a f ract ion of the 
average velocity Vav in a la tera l  branch (or layer  
pores)  ; ~lay is the drag of the porous l ayer  or  a la te ra l  
branch of the col lec tor  as a f ract ion of the veloci ty 
Vav (this drag is assumed in f i r s t  approximation to be 
constant over  the entire length of the apparatus (layer) 
or  collector) .  
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