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The formulas presented make it possible to calculate the flow dis- Case I (x4g > 0):
tributions in Z~shaped contact, filtering, and similar apparatus with

arbitrary specified geometric parameters, (—2 - Wx - Bl [ BrexpVF Ay x—
1

We investigated a similar problem in [1]. However,

formula (7) of [1] is valid for apparatus with a Z- — Byexp(—V ¥ Ay x)—By], )
shaped intake-discharge configuration (Fig. 1) only
in the special case in which 7 - VT4, [Bz expV T Aoz +
g4 Bo
. Fa
oyt = Loy = 0 and F, . +Byexp(— VT Aox)] ®)
In the more general case in which the above quan- Ap.=F Ay —
=+ ————5—5 B VFA
tities have specified values, the differential equation Pe Buf's [Baexp V5 Ao +
becomes + Byep(—V T A7), ©
=2 —2 - =2
Qr + AQx + BQ,— Qo =0, (1)
’ T _ Ao [Boexp VT Ay + Byexp(— VT Ay
where Cior, = F eI +
Bip*f' S
_ ~2=2 . —92.x2
A=(07F gcyl)”2f S—(1=+ Ccyl)p'ef S (2) F 2
P + C;ylr( F‘“"a ) + L (7)
By=2(1+L,,)p*fS . &) :
where
Here and below, the upper signs refer to injection and _
the lower signs to suction. Bi= 24 [exp VF A—exp(— VT 4j)];
‘ Ths? first of these two parameters can have any By =24, + By [1—exp (— V T A;
sign, i.e.,
& By = 24 + By(1— exp VT Ag);
FAZ0 T A<D amdd=0 Bu=Bo [expV T A — exp(— VT A

Each of these cases is associated with a different set
of solutions which enable us to compute the distribu-

tion of relative velocities and pressures along the O W B, | B2
apparatus. Qi=Wi= 24, [l/ I m X

We write out the final computation formulas for
the first two cases without derivation (the third case sinV + 4 ) _ 1] (8)
is presented in our first paper [1]). B, I

Case II (FAp < 0):

x sin (]/ + Ay x + arctg

x+a'x\ X *

% *
X | Ray Wy, Fa
* *
> (90, Wp: £¢)

x+dxl Dy

Fig. 1. Diagram of a cylindrical contact (or filtering) apparatus
with Z-shaped flow.
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- BV + A 2
UJE:_&LT_E\/1+__55___X
24, sin? Y + A,

X COS ( V + A, x+arctg u) , @

B;
B: )
B} (l e
A_"‘-\- 0 + Sil’lzl/"_:Aq
Pz 4, s
X cos? (V + Ay x + arctg —Ln]——Bi_—Aﬁ ) , (10)
32
0( + Sinzl/iAo
Lior = = T2 o X
44,672 S?
X cos? (V + Ao+arctg—ﬂ—u—°—>+
2
s ) = an
where
24,
35=B—+l—cosl/_+_.40. (12)

0

Analysis of the above equations indicates that the
expressions for Vygx and ¥y, and therefore the
extremal values of the abscissa X, are different for
different signs of the parameters Ay, By, By, By, Bj,
By, and Bj.

Completely analogous formulas are obtainable in
the case of tandem Z-shaped flow collectors (Fig. 2).
This can be done simply by replacing the 75 (and fS%
in the above formulas by

T Z]cbl' = Zfbr‘
fbr”‘ F, (andfb,=“F: )

NOTATION

Qx, Wy, and Apy 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 X
from the origin; vy 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; ¢yt is the fotal 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
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Fig. 2. Diagram of a tandem collector with
Z-shaped flow.

and Fj are the cross-sectional areas of the intake and
discharge channels of the apparatus (collector), in
m?; fbr is the cross-sectional area of a single branch
of the collector, in m?; S and 5* are the relative
surface areas {(as fractions of the initial areas) of

one side of the intake and discharge segments of the
apparatus or collector; f denotes the effective cross
section (of the free volume) of the porous layer; Eeyvl
and{ ¥, are the drag of the inner cylinder plus the in-/
take segment of the collector, and the drag of the
outer (annular) channel plus the discharge segment of
the collector (each of these coefficients is given in
first approximation by the formula {gy1 = 0.5 (L/Dyp)
(where L/Dy is the relative length of the apparatus or
collector; Dp is the hydraulic diameter of the seg-
ment; A is the friction factor]); u = 1/;‘1a 172 is the
coefficient of discharge through the layer or through
a lateral branch of the collector as a fraction of the
average velocity v, in a lateral branch (or layer
pores); é’lay is the drag of the porous layer or alateral
branch of the collector as a fraction of the velocity
vgy (this drag is assumed in first approximation to be
constant over the entire length of the apparatus (layer)
or collector).
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