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1. Introduction

Standard theoretical analysis of the generally approached filtra-
tion process is based on Darcy’s equation describing the flow of fluid
through a porous medium [4-9, 11-14, 16, 50-57]. Naturally, the flow of
fluid through porous media, which is the flow of a single-phase fluid, is
not yet filtration [29-32].

Filtration is a process in which a mixture of a solid phase and
a liquid phase flow through a porous barrier, with this process involving
the retention of the solid phase in the barrier or on the barrier, or both. At
the same time, the liquid phase that passes through the porous barrier is
the product of filtration which is most often referred to in literature on the
subject as filtrate or eluate. The other product obtained through the filtra-
tion process is the solid phase (granulate forming a mixture with the lig-
uid) retained inside the pores of the filtration medium, or on the filtration
medium, and this product is referred to in literature on the subject as the
sediment. In practice, however, in the case of so-called deposit filtration,
most often gravity filtration, where the porous barrier is formed by a lay-
er of sand or gravel, the solid phase component flowing in the mixture
through such a barrier is often retained inside the barrier, in the pores of
the medium layer (colmatage) and the remaining part of the solid phase
forms a sediment on the porous medium [23, 24, 33-37, 43-49].

The short analysis of different variants of the filtration process
presented above already shows that it is a complex, multi-variant process
and that it should be analyzed separately depending on the filtration type
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also from the cause and effect perspective of the dependency mechanism
identified.

2. Filtration with sediment storage on the filtration mesh

In the present work, we will analyze the process of filtration of
a mixture of a solid and a liquid flowing through a filtration mesh from the
theoretical point of view. This type of filtration process is characteristic for
filtration devices, such as: vacuum filters, filtering presses, and pressure
filters, as well as, to a lesser extent, centrifuge filters [10, 17-22, 25-27].

Darcy’s general equation describing the flow of fluid through
a porous medium has the following form:

V=AP-R" (1)
An analogous equation adapter by Piecuch [25-28, 31, 32] to the

filtration process, in which the general filtration medium resistance is the
denominator, has the formula presented below:

AP
V
g o__VnPy (2)
F Do Ar(1-€0)pg
where the denominator which describes the filtration medium resistance
is the sum of two components that constitute the denominator.

The first component is the resistance of the filtration mesh, Ry,
formulated as follows:

V:

il
R,=t'— 3
R ®3)
The second component is the sediment resistance, R, that accu-
mulates on the filtration mesh:

v
Ryt 2 Apso NPy

bo Alz:(l_SO)ps
In the relevant equation (4), the formula introduced earlier to Dar-

cy’s equation and expressing the permeability K is used in the form of an
empirical equation as follows:

(4)



Filtration of Mixtures Forming Compressible Sediments 41

bo
K=m (5)
Permeability K is used in standard analysis of the process of fluid
flow through a porous medium and, thus, also in the analysis of filtration
processes, as a parameter in the general equation describing the re-

sistance R of the porous medium formulated as follows:

R0 "R A ©)

Of course general resistance R in the equation (6) formulated
above was used after transforming the equation describing filtration sed-
iment resistance R.

It is characteristic here that in the formulation of the empirical
equation (5) describing the permeability K, the pressure AP in the de-
nominator expresses the so-called squeezing pressure [4], that is — the
filtration pressure drop in the sediment.

The assumption stated above constitutes a firm basis for the cur-
rent standard filtration theory based on Darcy’s equation by his disciples
— Kozeny and Carman, and then repeated by many other scientists, in-
cluding [5-11, 50-57], as well as in Polish literature on the subject by,
for example, Ciborowski [4]. The authors of the present work modified
the formulation of the empirical equation (5) in their consideration in
such a way that the pressure in the denominator is assumed to be the gen-
eral filtration pressure which means the pressure that constitutes a specif-
ic moving force of the process acting on the filtration surface — constitut-
ed here by the surface of the filtration mesh. Of course, this means that
the value of the filtration constant by in the numerator of the equation (5)
will be slightly different than the value obtained from the formula of the
equation (5) in which the pressure in the denominator expresses the so-
called squeezing pressure [4].

In relation to the assumption presented above, the Authors of the
present work also used it in another work regarding filtration through
a filtration mesh with the formulation of compressible sediments [40] —
to which we would like to refer the reader. According to the Authors,
such a formulation of the pressure in the equation (5), assuming that it is
the so-called initial moving pressure in the process, makes it possible to
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calculate the efficiency of the filtration process through obtaining the
general differential equation of filtration and then to integrate the equa-
tion for different values of the compressibility factor, that is generally for
different compressible sediments.

Applying the assumption regarding the pressure present in the
empirical formulation (5) directly, the Authors demonstrated in the work
[40] how the general equation of filtration can be solved directly after
such a formulation is introduced, according to the following formula:

. AP
V:

\% 7
Y AF(I—SO)PS

Formulating the equation (7) as a differential equation for two
particular variants of filtration, that is: when the flow rate is a variable
and the pressure is constant and when the pressure fluctuates and the
flow rate is constant for different values of the compressibility factor of
the filtration sediment accumulated on the filtration mesh.

According to the standard filtration theory, as demonstrated in
Polish literature on the subject by, for example, Ciborowski [4], the prob-
lem is solved in a different way, which is — first, by calculating the gen-
eral resistance of the filtration sediment, in accordance with the formula
(6), then by introducing its function form from the empirical equation (5)
in the place of the permeability factor K in the equation.

Thus, after the transformation, we obtain the equation of re-
sistance R (in this case, the sediment resistance R;) with the general
form of:

_ M apo
R, b AP A (8)
where pressure means the co-called sediment squeezing pressure [4].

The equation (8) is then formulated as a differential equation as
the differential of the pressure fluctuation in relation to the thickness of
the sediment layer L . The total sediment resistance, in accordance with
the equation R, is obtained on this basis after integrating this equation
with the limit of L=0 and p=Ap, on the sediment surface (from the side of
the filtration mesh) to the sediment surface from the fluid side, that is in
the integration limit of L=L and p=0, as in the formula below:
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The relevant detalled derlvatlon of the equation (9) on the basis of
the differential formulation of the pressure in relation to the thickness of
the sediment layer in the equation (8) can be found in the study [44].
While considering and analyzing the filtration process from the point of
view of standard filtration theory, it is this form of the equation (9) that is
derived only from the general filtration equation to obtain the formula:

. Ap
V= T (10)

' l"t So =
tA + (1 So)AP AF

where the pressure in the denommator means the so-called squeezing
pressure [4] and it is not the same pressure value as the one used in the
numerator in equation (10).

However, if the assumption of the Authors (the same one made,
among others, in the work [40]) is accepted, and it is therefore assumed
that the denomination of the equation (5) contains the moving pressure of
the process and not the squeezing pressure, then the filtration equation
obtained (10) after general transformations like the ones presented above
will contain the same parameter of the moving pressure of the filtration
process AP both in the denominator and in the numerator.

Of course, the value of the constant by determined on empirical
basis will be different in such a case than when as proposed by the Au-
thors — the assumption that the pressure value in the denominator of the
equation (10) stands for the squeezing pressure, and not the moving pres-
sure of the process, is accepted.. It should be underlined that if the equa-
tion (5) constituting the basis for the argument is an empirical equation,
defining the pressure parameter is one of the basic assumptions of the
Authors of the analysis, and then the consequence of this reference ap-
plies in the interpretation of particular equation transformations describ-
ing the process. If, then, the equation (9) is an independent equation of
filtration sediment resistance introduced into another filtration equation
in the formula (10), such an equation describing the volume efficiency
(the flow) of the filtration process can be presented as a differential for-
mula independently, both for the filtration process in which the pressure
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value is constant and for the filtration process in which the flow value is
constant, which means that the pressure fluctuates (that is in the form of
a formula relating the pressure differential to the time differential dp/dt).

Let us then try to present such possible solutions of the equation
(10) as a differential equation when the pressure changes in relation to
the duration of the process for filtration sediments with different values
of the compressibility factor so.

3. Particular solutions of the differential filtration equation
for compressible sediments

The basis for the consideration is, thus, the general formula in ac-
cordance with the equation (10) presented for the filtration process with
the accumulation of compressible sediment on the filtration mesh, with
the simplified assumption that the whole volume of the suspension (V)
available in the filtration process, for example, vacuum filtration or pres-
sure filtration [1-3, 23, 24, 33-39], will be retained on the filtration mesh
(VnBn), which means that filtrate density will be equal to 0. Thus, the
equation (10) will take the following form:

. AP
V:

VNBN (11)
Alz:(l_SO)ps
In order to simplify the mathematical operations, some new con-

stant values, from the equation presented above, will be denoted as the
constant A of the following form:

I L S0
tAF+bO(1 So)AP

u

A=t' A (12)
Then, the constant B will have the following form (13):
B=s¢ (13)
and the constant C will have the following form:
poo Vy BN

e o 14
bo AZ(1-co)py (4
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Applying the simplifications presented above, the solution of the
general differential equation (11) of the filtration process with fluctuating
pressure can be presented in the form of the following integral:

dx
< (15)
! ,[A C(I_B)XB’ O<Bs<l

where A, C — certain constants.

Let us analyze particular solutions of the integral expressed by
means of the equation (15).

3.1. For B=1, the integral will have the form:

dx 1 1
- 16
I= dx =—x+D=F(x) (16)

where D is the constant of integration.
3.2. For B=0,5; xB= x0,5=v/x, the integral (15) will have the form:

2dx
= e an

Substituting vx=t, we obtain x=t and, thus dx=2tdt, and in this
way the integral (17) of an irrational function is transferred into an inte-
gral of a rational function:

t
_ 18
! 4f yAarci (18)

The integrand f(t), which is an improper rational function, has the
following formula:

1 2A 1

ft)= 2A+Ct_6 'C 2A+Ct

And, thus, after integrating both sides of the equation, we obtain
the following formula:

(19)

t 1 2A
= + 20
f2A+Ctdt St = In|2A+Ct| (20)

Finally, including the result (20) in the integral (18), and using the
original variable x, we obtain the integral of the following formula:
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2dx 4 8-A
I f ATl C\/E = In|2A+C+x[+D (21)
where D is the constant of integration which can be determined on the
basis of the original condition.

In particular, if the limit interior of integration is established and
equal to a=0, and the limit superior of integration is a variable, then we
obtain the solution of the filtration equation which has the following
form:

2du 8A 3A
F VR 02 AHCVR [+ o In(2A 22
0= j 2arcys C V@ PATCRlr G meA) (@2

3.3. For B=2/3; x®=x?"*=/x2 the integral (15) takes the following form:

- 3dx 23
_j 3A+CYX2 (23)

Through substituting 3/x=t, we obtain x=t3, dx=3t?dt, and the in-
tegral of the irrational function (23) is transformed into an integral of
a rational function:

t2
=9 f dt (24)
3A+Ct

An integral of this type is calculated by expressing the integrand
f(t), which is an improper rational function, as follows:

t2 1 3A 1
f()=———s=——— (25)
® 3A+CE2 C C 3A+CE2

Including the distribution (25) in the integral (24) and using the
formula:

dt 1
f I % arctg (k) dla k>0 (26)

£ 1 3A ’c
——dt==t- tg| |[—t|+D 27
f sarce et e i) [3a (27)

we obtain:
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After including the result in the equation (24) and substituting
t=1/x we obtain the final integral (23) of the following formula:

3dx N3A C
I_j 3A+Cx/_2_C‘/__ N ch \[3:A\/; D (28)

where D is the constant of integration, and the constants A, C are positive
numbers.

In particular, if the limit interior of integration is established and
equal to a=0, and the limit superior of integration is a variable, then we
obtain the general solution of the filtration equation which has the fol-
lowing form:

9V3A C
< 3 il o 29
F(x)= f 3A+C\/_2 C\/_ \/éactg 3A\/_ (29)

3.4. For B=1/3; x®B=x"*={/x the integral (15) takes the form:

- j‘ 3dx
3A2CYx (30)

By substituting 3/x=t, we obtain x=t>, and dx=3tdt and the inte-
gral (30) is transformed into an integral of a rational function with the
following form:

3dx t2
I=| ——————=9 dt 31
f 3A+2C/x 3A+2Ct (31)

The integrand f(t) is an improper rational function, and thus, by
dividing the numerator by the denominator, we can denote it in the fol-
lowing form:

2 1 3A 9A* 1
3A+2Ct 2C  4C* 4C*3A+2Ct
After including the distribution (32) in the integral (31) and inte-

grating both sides of the equation, we can obtain the following form of
the integral on the right side of the equation:
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9  27A 8IA?
= — In|3A+2Ct|+D (33)
Tok 4C2t 30 n|3A+2Ct|
Next, by using the original variable, ergo by substituting t=3/x, we
obtain the general integral of the following form:
j 3dx 9 55 27A, 81A2
| = _ 7 3 2
3A+2Cx 4C 4C?
where D is the constant of integration.
In particular, if the limit interior of integration is established and
equal to a=0 and the limit superior of integration is a variable, then the
integral (30) for B=2/3 is expressed by means of the following function:

9 27A
(- f V-
3A+2C\/_ 4C

2

(34)

(35)

1A
ln|3A+2C\/_ |f8 In(3A)

4. Conclusion

Summing up the multi-variant solution of the general differential
equation of the filtration process presented above for fluctuating filtration
pressure and different compressibility values of the filtration sediment
accumulating on the filtration mesh (bearing in mind the previous as-
sumption that the physical compressibility factor so, denoted mathemati-
cally as B, that is the assumption that if 0<B<1, which means that com-
pressibility takes the form of a numerical value greater than zero and
lower than one, then B=m/n, where m<n, and, thus, x®=x™"=3/x™), then
the integral (15) takes the following form:

- f ndx (36)
nA+(n—m)CY/x™
The integral (36) of the irrational function is calculated through

the substitution: 3/x=t, that is x=t", and thus dx=n-t"'dt, and then trans-
formed into the integral of a rational function:
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; j‘ ndx 2_[ -1
= =n" | —————
nA+(n—m) CY/x™ nA+(n—-m)Ct™

Thus, in the general case, the integrand takes the form:

n—1
fty= nA+(n—m)Ct™

It is an improper rational function, as n—1>m, which means that if
we divide the numerator by the denominator, we can denote it as a poly-
nomial and as a proper rational function, and then we integrate it in ac-
cordance with the common rules of integrating rational functions (that is
simple fractions of the first kind or simple fractions of the second kind).
The result of the integral on the right side of the equation (37) is always
a function which takes the form of a sum of a polynomial, a natural loga-
rithm or an arc tangent (e.g. the results denoted with the formulas (20),
(27), (33)). Applying the substitution t=%/x, we obtain the solution of the
integral (36).

However, for many sediment compressibility values so, denoted
mathematically as B, that fulfill the condition of 0<B<1, the general equa-
tion (15), which is the general solution of the filtration equation, and thus
the equivalent of the physical formula (11), cannot be expressed by means
of known functions, which means that we are not able to provide the
primitive integral F(x) for the integrand function of the following form:

1
A+C(1-B)xB

There are, however, many numerical procedures that make it pos-
sible to calculate the approximate value of the integral of the generic type
in accordance with the formula (15) (e.g. the trapezoidal rule, Simpson’s
rule, etc.). Many computer programs, e.g. Mathematica, Mathcad, Maple
or Matlab, are able to calculate numerical values of integrals. CAS pro-
grams are able to perform symbolic integrations, which means that they
provide analytical expressions in the results. It is therefore recommended
to use those programs as they make it possible to focus on the essence of
the problem instead of arduous calculations, saving many hours of labo-
rious algebraic calculations as well as avoiding mistakes which are, un-
fortunately, frequently made [41-49].

dt (37)

(38)

f(x)= (39)
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Certain general conclusions for the analysts of the filtration pro-
cess — in this case, the process of filtration through a filtration mesh with
the formulation of compressible sediment on the mesh in the course of
the process — can be derived from the theoretical analyses performed.
These are as follows:

1. Itis not possible to establish a single formula of the general filtration
equation in which the sediment compressibility parameter will be
present in the general physical notation (here B=so), in which it will
be possible to directly substitute any values of the compressibility
factor so, within the range from zero to one, and determine the flow
of the medium through such a porous barrier — in the present case,
a filtration mesh.

2. In the case of the filtration process with the formulation of
compressible sediments on the filtration mesh, in order to use the
general formula of the differential filtration equation, one must first
solve the equation every time through its integration after substituting
a specific value of the compressibility factor (so=B) into the equation.
The final physical formulas of those solutions for selected values of
compressibility so are presented in table 1.

3. Before possible application of the general differential equation of
filtration as the original equation on the basis of which we want to
calculate the flow (volumetric delivery), the value of the constant by
must first be established from the empirical formula (5) in order to
determine the value of the permeability parameter K; which is the
permeability parameter whose value must be known.

4. Determining the values of constant factors present in the formula of
the general filtration equation (11) (that is t’, bg) will be the subject of
the analysis performed by the Authors of the present work for
particular, typical mixtures which are used in the current engineering
practice and it will constitute the subject of their subsequent
publications as the continuation of their basic research on the
filtration process.

5. The theoretical analysis of the process of filtration of compressible
sediments, performed above, clearly demonstrates that using the
general differential equation of the filtration process in practice
through solving it, namely through integrating it with the assumed (that
is, practically known value of the compressibility factor so=B), is
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nevertheless very difficult, and it therefore does not offer promising
prospects of its actual application by the designers of this equation.

Table 1. Physical formulas of the equation of the filtration process with the
formulation of compressible sediments on the filtration mesh for selected values
of the compressibility factor so

Tabela 1. Fizykalne zapisy rownan procesu filtracji z tworzeniem osadow

scisliwych na siatce filtracyjnej w zalezno$ci od wartosci wybranych
wspolczynnikow Scisliwosci so

Compress-
ibility .
factor Equation
So
_4(1*80)PSVAP 8t'A%(1*€o)ZP§
AFboRVNBy  bD uviﬁi
1/2
Ln 2t'_},l HVNBNV
Ar boAF(1-£0)pg
' -1
_ (colp VAP V3JtuAT
A 2bo 1V R 3
F Oo 1t NBN bOIMVNBN
23 AZ(1-€0)ps
V3 |Aiby ViBy ;5
arct - —VAP
8\ 3 t'(1-0)pg
Ve 9(1—80)pS\/AP2 27t'(1-e5)%p \/_+
U3 4 Af boMVNBN 4 AFBS VNBN
L8 t*(1-€0)°p} i 2uVB VAP /AP
i ARBY VNBN Ap boAF(l—So)Ps
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Meaning of symbols

R total resistance of the porous medium [N-s/m°]
AP pressure drop [N/m?]
t' average resistance of the filtration mesh [m™]

w  dynamic viscosity factor of the suspension [N-s/m?]
Ar  deposit area [m?]

bo  sediment constant [N]

So  sediment compressibility factor [-]

Vy  feed volume [m’]

Bn  inflow density of the solid phase [kg/m?]
€o  Sediment porosity [-]

ps retained solid phase density [kg/m®]
L  sediment thickness [m]

a  proper resistance of the sediment [N-s/m*]
K  permeability factor [m?]

VvV volumetric delivery [m*/s]
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Filtracja mieszanin tworzacych osady Scisliwe

Streszczenie

W niniejszej publikacji, rozpatrzono od strony teoretycznej proces fil-
tracji mieszaniny cieczy i ciala stalego naptywajacej na siatke filtracyjng. Ten
rodzaj procesu filtracji jest charakterystyczny dla urzadzen filtracyjnych takich
jak: filtry prozniowe, prasy filtracyjne oraz filtry cisSnieniowe w mniejszym
stopniu wirdowki filtracyjne [10, 17-22, 25-27].

Baza rozwazan jest wiec ogélny zapis wedlug rownania (10) przedsta-
wiony dla procesu filtracji z tworzeniem osadu $cisliwego na siatce filtracyjnej
przy uproszczonym zalozeniu, ze cala objetos¢ zawiesiny (V) nadana do pro-
cesu filtracji, przyktadowo prozniowej lub ci$nieniowej [1-3, 23, 24, 33-39]
zostanie zatrzymana na siatce filtracyjnej (Vnpn), a wiec zageszczenie filtratu
bedzie rowne zero. Zatem réwnanie (10) przyjmie postac (11).

W rownaniu tym, jak wyzej, przyjmijmy dla uproszczenia wywodu mate-
matycznego pewne nowe stale, a mianowicie, zapiszmy statg A w postaci (12).

Nastepnie stalg B okreslmy wedlug zapisu (13) (13), oraz stalg C uj-
mijmy wedtug zapisu (14).

Biorac pod uwagg powyzsze uproszczenia mozna przedstawi¢ rozwig-
zanie ogolne roéwnania rozniczkowego (11) procesu filtracji ze zmiennym ci-
$nieniem w postaci catki (15).

Rozpatrzmy poszczegolne przypadki rozwigzania calki zapisanej row-
naniem (15).

Dla B=1 catka przyjmie posta¢ (16).

Dla B=0,5; x®=x"°=+/x, catka (15) ma postaé (17)

Podstawiajac vx=t, mamy x=t>, a stad dx=2tdt, i tym sposobem catke (17)
Z funkcji niewymiernej sprowadzamy do catki z funkcji wymierne;j j (18)

Funkcje podcatkowa f(t), ktora jest funkcja wymierna niewlasciwg
przedstawiamy w postaci (19) i catkujac obustronnie otrzymujemy (20).

Ostatecznie uwzgledniajac wynik (20) w calce (18) i wracajac do wyj-
$ciowej zmiennej X otrzymamy, ze calka wyraza si¢ wzorem (21).

W szczegblnoscei, jesli dolna granica catkowania jest ustalona i wynosi
a=0, natomiast gorna granica calkowania jest zmienna, to otrzymamy rozwigza-
nie rOwnania filtracji w postaci (22).

Dla B=2/3; x®=x?*=V/x2 catka (15) ma postaé (23).

Poprzez podstawienie 3/x=t, mamy x=t°, dx=3t’dt, i calke z funkcji
niewymiernej (23) sprowadzamy do catki z funkcji wymiernej (24).

Catke tego typu oblicza si¢ przedstawiajac funkcje podcatkows f(t), kto-
ra jest funkcja wymierng niewtasciwa, w postaci (25).
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Uwzgledniajac rozktad (25) w calce (24) i korzystajac ze wzoru (26),
otrzymamy (27).

Uwzgledniajac ten wynik we wzorze (24) oraz wracajaCc do podstawie-
nia t=3/x otrzymamy ostatecznie, ze catka (23) wyraza si¢ wzorem (28).

W szczegdlnosci, jezeli dolna granica catkowania jest ustalona i wynosi
a=(0, natomiast gorna granica calkowania jest zmienna, to otrzymamy ogodlne
rozwigzanie rownania filtracji wg zapisu (29).

Dla B=1/3; x®=x*=3/x calka (15) ma posta¢ (30).

Poprzez podstawienie 3/x=t, mamy x=t°, oraz dx=3t’dt i calke (30)
sprowadzamy do catki funkcji wymiernej postaci (31).

Funkcja podcatkowa f(t) jest funkcja wymierng niewlasciwg, a wigc
dzielgc licznik przez mianownik przedstawiamy jg w postaci (32).

Uwzgledniajgc rozktad (32) w catce (31) i catkujac obustronnie otrzy-
mamy, ze calka stojgca po prawej stronie ma postac (33).

Nastepnie wracajac do wyjéciowej zmiennej tj. do podstawienia t=3/x
otrzymamy, catk¢ ogolng postaci (34).

W szczegbdlnosci, jezeli dolna granica catkowania jest ustalona i wynosi
a=0, natomiast gérna granica catkowania jest zmienna, to dla B=2/3 catke (30),
wyrazamy za pomocg funkcji (35).

Z przeprowadzonej analizy teoretycznej wynikajg pewne ogdlne wnio-
ski dla badaczy procesu filtracji — w tym przypadku procesu filtracji przez siat-
ke filtracyjng z tworzeniem osadu $cisliwego w trakcie trwania procesu na tej
siatce. Otoz:

e nie mozna ustali¢ jednakowej formuly ogdlnego rownania filtracji takiego,
W ktorym wystapi parametr $cisliwosci osadu w ogdlnym zapisie fizykalnym
(tutaj B=So), do ktorego to rownania bgdzie mozna podstawiaé wprost dowol-
ne warto$ci wspotczynnika $cisliwosci So, W granicach pomiedzy wartoscia
zero oraz jeden i okresla¢ przeptyw medium przez taka przegrode porowatg —
tu siatke filtracyjna,

e w przypadku procesu filtracji z tworzeniem osadoéw $cisliwych na siatce filtra-
cyjnej — cheac korzysta¢ z ogdlnego zapisu rownania roézniczkowego filtracji,
nalezy je kazdorazowo najpierw rozwiaza¢ poprzez catkowanie podstawiajac
najpierw do tego réwnania, konkretna warto§¢ wspotczynnika $cisliwosci
(so=B). Koncowe fizykalne zapisy tych rozwigzan, dla wybranych wspot-
czynnikow $cisliwosci so przedstawiono w tablicy 1,

e przed ewentualnym wykorzystaniem ogdlnego réwnania rézniczkowego fil-
tracji, jako réwnania wyjsciowego, na podstawie ktorego chcemy wyliczy¢
przeplyw (wydatek objetosciowy) nalezy najpierw ustalic wartos¢ statej bg
z zapisu empirycznego (5) dla okre$lenia warto$ci parametru przepuszczalno-
$ci K; a wiec parametru przepuszczalnosci, ktory musi by¢ znany,
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e wyznaczenie warto$ci wspoOlczynnikow statych, ktore wystepuja w zapisie
ogoblnego réwnania filtracji (11) (a wiec t’, bg) bedzie przedmiotem badan Au-
torow publikacji dla konkretnych, typowych mieszanin, ktore mozna spotkac
w biezacej praktyce inzynierskiej 1 bedzie przedmiotem kolejnych publikacji
Autoréw jako dalszy cigg badan podstawowych nad procesem filtracji,

e przeprowadzona powyzej analiza teoretyczna procesu filtracji osadow Scisli-
wych wskazuje jednoznacznie, ze wykorzystywanie w praktyce ogolnego
rownania rozniczkowego procesu filtracji poprzez jego rozwigzanie, tj. catko-
wanie, przy zatozonej (a wiec w praktyce znanej wartosci wspotczynnika $ci-
sliwosci so=B) jest jednak bardzo trudne i skomplikowane, a tym samym nie
rokuje pozytywnych perspektyw biezacego wykorzystywania przez projektan-
tow tego roOwnania.



