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Abstract

Introduction. When drilling oil or gas wells, rock from the bottomhole is brought to the surface by drilling mud, which
is cleaned of sludge by shale shakers at the first stage. Shale shakers are equipped with such a screen and create such
trajectories of vibration of the frame in order to solve a dual problem: on the one hand, to provide the cleaning of the
drilling mud coming from the well mouth, and on the other hand — to maintain the proper degree of cleaning. To correctly
select the nomenclature of screens, it is necessary to reliably determine the throughput capacity of a shale shaker in the
real-time setting. This will allow you to pre-order the required number of screens with the required cell size. Previously,
studies were conducted by sieving a mixture of calibrated granules on a standard shaker or by straining mineral oil through
a fixed screen. However, this does not fully correspond to the actual conditions of drilling mud screening. The objective
of this article was to simulate the throughput of a drilling shale shaker under real conditions by calculating the movement
of drilling mud along a vibrating screen using its previously obtained specific throughput capacity.

Materials and Methods. When creating a mathematical model of the full throughput capacity of a shale shaker, a previ-
ously known mathematical model of fluid flow in an open channel and a finite-dimensional approximation in the form of
a sequence of sections of concentrated containers connected by hydraulic conductivities (by analogy with the approxima-
tion of long electrical lines and extended gas pipelines by the finite element method) were used. The fluid flow rate over
the screen was determined according to Chézy law. In this case, the cross-sectional area of the flow above the screen for
a specific section was specified as the arithmetic mean between the initial and final values of the drilling mud height in
the corresponding section.

Results. A chain calculation scheme for sieving drilling mud was compiled. Based on the material balance, mathematical
models were developed for determining the throughput and height of drilling mud above the screen:

— for the first section of the screen and the first nodal point of the screen;

— for subsequent screen sections and subsequent screen nodal points;

— for the last section of the screen and the last nodal point of the screen.

A mathematical model of the drilling mud movement along the shale shaker screen has been obtained, which, due to the
finite-dimensional representation of this flow along n sections of the screen length, is a system of » integral equations
describing concentrated tanks, and n — 1 algebraic equations describing the flow of drilling mud between tanks.
Discussion and Conclusion. The movement of drilling mud along the length of the shale shaker screen corresponds to
the movement of a steady uneven flow in an open channel. However, in the first case, the volume flow along the length
is variable (decreasing to zero), and in the second case, it is constant along the length. Therefore, the use of only one
differential equation for steady uneven flow in an open channel is not sufficient in this case. The resulting mathematical

model of the drilling mud movement along the shale shaker screen is a mathematical basis for the development of a
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modeling program to determine the throughput of the shale shaker for real operating conditions, i.e., for a specific drilling

mud, a given screen or a given drive system of the shale shaker.

Keywords: shale shaker, vibrating screen, height of the mortar layer, material balance, throughput capacity, edge condi-

tion, nodal points
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AHHOTANHUSA

Beeoenue. I1pu Oyperny HeTAHBIX WM Ta30BBIX CKBAXKUH IIOPOAA U3 320051 BBIHOCUTCS Ha TIOBEPXHOCTH OYpOBBIM pac-
TBOPOM, KOTOPBII OYMIaeTcs OT HUIamMa Ha MEepBOM cTaann BHOpocuTamu. BubpocuTa ocHamaroTcs TakOM CETKOW M
CO3JIaI0T TaKUe TPACKTOPHUU BUOPOKOIeOaHMIA paMBbl, YTOOBI C OHOI CTOPOHBI — 00ECTIeYNBATH OYUCTKY IIOCTYIAIOIIETO
13 YCThsl CKB)XKMHBI OypOBOTO pacTBOpa, a ¢ JIpyroi — obecreunBarh JODKHYIO CTENICHb OUYUCTKU. 1T KOpPEeKTHOTO
1o 00pa HOMEHKIIATYPbl CETOK HY>KHO HaJEKHO OIPEAEIATH IPOITYyCKHYIO CHOCOOHOCTh BHOPOCHTA B pEalbHBIX YCIIO-
BHSAX. DTO MO3BOJIMT 3apaHee 3aKa3aTh TPeOyeMoe KOJIMUECTBO CETOK ¢ Hy KHBIM pa3MepoM sdeek. Panee nccnenoBanms
TIPOBOAMIINCH ITyTEM MPOCENBAHMS CMECH KalMOPOBAaHHBIX TPaHyJ Ha CTAHAAPTHOM BHOPOCTEHJIE MM MPOIEKHUBAHNEM
MHUHEPAJIBHOI0 Macja 4epe3 HEeMoABIKHYIO ceTKy. OHaKO 3TO HE B IIOJIHOH MEPE COOTBETCTBYET peallbHbIM yCIOBHIM
rpocenBaHusi OypoBoro pactBopa. Llenpto qanHoN paboThl OBLIO MOIENINPOBAHUE MTPOITYCKHOM crIOCOOHOCTH OypoBOTO
BHOPOCHTA B pealbHBIX YCIOBUIX MyTEM pacdeTa JBHW)KEHHsI OypOBOTO pacTBOpa IO BUOPHUPYIOIIEH CETKE C HCIOJIB30-
BaHHEM e€ paHee MOJIYICHHON YIeTbHOU MPOMYCKHON CIIOCOOHOCTH.

Mamepuanst u memoost. I1Ipu co3qaHUN MaTEMAaTHYECKOM MOJICITH ITOJTHOM MPOIYCKHOM CIIOCOOHOCTH OYPOBOTO BHOPO-
CHUTa UCIIOJIb30BAJIaCh M3BECTHAS paHee MaTeMaTH4decKas MOJIeNb TeUCHHS KUIKOCTH B OTKPHITOM KaHalle M KOHEYHO-
MepHast alpOKCUMAaNHs B BUJIE OCIEA0BATEIHOCTH YIaCTKOB U3 COCPENOTOYEHHBIX EMKOCTEH, COEIMHEHHBIX THAPAB-
JTMYECKUMH TPOBOIMMOCTSIMH (110 aHAJIIOTHH C allPOKCHMANNEH 3TEKTPUIECKUX [UIMHHBIX TUHUH 1 TPOTSKECHHBIX Ta30-
MIPOBOJIOB METOZIOM KOHEYHBIX 3JIE€MEHTOB). Pacxo TedeHns sKuAKOCTH Ha/l CETKOH omnpeaersiics mo 3akony Llesu. [Tpn
9TOM IIIOIIA/(b CEYCHUS MOTOKA HaJl CETKOW JJIsi KOHKPETHOTO ydJacTKa ONpeNesuiach Kak cpefHee apu(MeTniecKoe
MEXy Ha4albHBIM ¥ KOHEUHBIM 3HAYEHHEM BBICOTHI OypOBOTO PacTBOpPA HA COOTBETCTBYIOIIEM YHACTKE.

Pesynomamut uccnedosanus. CoctaBieHa IeMHasl pacieTHasl cxeMa IpocenBaHusi OypoBoro pacteopa. Ha ocHoBanun
MaTepHalNbHOro OajaHca pa3paboTaHbl MaTEMAaTHYECKUE MOJEIH OTIPEJIENICHNUS ITPOITYCKHOM CIIOCOOHOCTH U BBICOTHI OY-
POBOrO pacTBOpa HaJl CETKOI:

— IS TIEPBOTO yYacTKa CETKH U MEPBOH y3JI0BOM TOUKH CETKH;

— JUIS TIOCNEAYIONIMX YYaCTKOB CETKU U MOCIEIYIONUX Y3JIOBBIX TOUEK CETKH;

— JUIsl IOCJIETHETO YYaCTKa CETKU U KpaliHEe! Y3JI0BOM TOUKH CETKH.

[Tomyuena MmaTeMaTHYECKasi MOJIETb ABIDKECHUS OYpPOBOTO pacTBOpA MO CETKE BUOPOCHTA, KOTOPas BCIEACTBUE KOHEUHO-
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MEpHOT0 MPeICTaBICHHs 3TOTO MOTOKA IO /7 y4acTKaM JUTHHBI CETKH MPEACTABIIET COO0M CHCTEMY M3 71 MHTETPaJIbHBIX
YPaBHEHHH, ONMCHIBAIOIINX COCPEIOTOYCHHBIE EMKOCTH, U 71 — | anreOpandecKux ypaBHEHHH, OIIMCHIBAIOIINE TIEPETOKA

OypOoBOTO PAaCTBOpPa MEXIY EMKOCTSIMH.
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Oocyrcoenue u 3axniouenue. JIprokeHre OypoBOro pacTBOpa MO JUIMHE CETKH BUOPOCHUTA COOTBETCTBYET JBUKCHUIO
YCTaHOBHBILIETOCSI HEPABHOMEPHOT'O IOTOKA B OTKPBITOM pycie. OJHAKO B MEPBOM ciydac — OOBEMHBIN pacxon Mo
JUTMHE TIepeMEeHHBIN (YOBIBAOIIHIA 10 HYJIS), @ BO BTOPOM CIIy4dae — IOCTOSIHHBINA 1o jiuHe. [loaToMy mcmons3oBanme
TOJBKO OAHOTO TU((PEPEHIINATBHOTO YPaBHEHHUS yCTaHOBHBIIETOCSI HEPABHOMEPHOTO IIOTOKA B OTKPHITOM pyce B JIaH-
HOM CIIy4ae HeZI0CTaTOuHO.

[omy4eHnass MaTemMaTn4ecKast MOJICNb JBIKEHUSI OypOBOTO pacTBOpa IO CETKE BUOPOCHTA SIBIISICTCS MAaTEMaTHIECKUM
000CHOBaHMEM /TSI Pa3paOOTKH MOAEIHPYIOMIEH MPOrpaMMBI 110 ONIPEEICHUIO MPOITyCKHON CIIOCOOHOCTH BHOpOCHTA
JUISL peaibHBIX YCIIOBHH €ro paboThl, TO €CTh ISl KOHKPETHOTO OypOBOTO pacTBOpA, TAaHHOW CETKH WM 33aHHOH CH-

CTCMBI IIPUBOJOB BI/I6p0CI/ITa.

KaoueBble cioBa: OypoBoe BHOpPOCHTO, BHOpHMpYIOIIAs CETKa, BBICOTAa CJOS pacTBOpa, MaTepHalbHBIN OanaHc,

IponmyCKHas CHOCO6HOCTI), T'paHUYHbIC YCIJIOBUS, Y3JI0BbIC TOUYKHU

BaaronapHocTn. ABTOp BbIpaXKaeT MPHU3HATENBHOCTh Kadenpe «ABTOMAaTH3alMU MPOM3BOACTBEHHBIX MPOLIECCOBY»

OT'BOY BO «KyoI'TY» 3a momolip B OJrOTOBKE CTAThH.

Jnsa muruposanus. Kuukaps 110, Maremaruueckas MOzl IBIKSHUsI OyPOBOTO pacTBOpa 1o ceTke Bubpocura. Advanced
Engineering Research (Rostov-on-Don). 2024;24(3):246-254. https://doi.org/10.23947/2687-1653-2024-24-3-246-254

Introduction. The capacity of the drilling mud cleaning unit of the rig circulation system is limited by the flow rate
of the circulating drilling mud, which must be cleaned properly [1]. The capacity is the volume of drilling mud sieved
through the screen, and the flow rate is the volume of drilling mud that flows without sieving. The shale shaker is the first
processing vessel in this unit, and it performs primary purification. Therefore, its throughput mainly determines the
capacity of the entire cleaning system.

The capacity of the cleaning unit of the circulation system (CS) of a standard drilling rig should exceed the throughput
of the drilling pump and be about 30-80 1/s. Insufficient capacity of the CS limits the rate of penetration [2].

The circulating drilling mud is fed to the shale shaker directly from the well mouth via a chute. There are no
intermediate tanks; therefore, even if its consumption briefly exceeds the shale shaker's capacity, the drilling mud will
flow through the screen into the tank waste, which will result in its loss. If the driller's assistant opens the gate valve, the
raw mud will flow past the vibrating screen into the tank. This is an extremely undesirable case, since the sludge settles
in the tank, preventing it from being pumped into the desander. This dramatically reduces the degree of drilling mud
purification, which leads to increased drilling costs and even complications in the well [2].

The throughput of a particular shale shaker is largely determined by the size of the screen cell with which it is
equipped. With a decrease in the cell size, the throughput of the shale shaker decreases significantly, but the degree of
cleaning of the drilling mud increases. In practice, to prevent the solution from passing by the shale shaker, a screen with
a larger cell with a large but unknown margin of throughput is installed on it [1].

The actual measurement of the throughput of the shale shaker is difficult, because after sieving through the screen,
the mud flows into the tank under the shale shaker by gravity, without passing through the pipeline. Therefore, the
throughput of the shale shaker was determined by indirect methods.

In [2], based on production experience, the parameters that change the throughput are indicated: an increase in the
length of the screen, a decrease in the flow rate, a decrease in the angle of inclination of the screen, a change in the
direction of particle movement, a decrease in the amplitude of screen vibrations, the simultaneous use of two consecutive
or parallel screens. However, the authors do not provide quantitative indicators of these parameters. In [3], values of the
shale shaker throughput when working with various drilling fluids are given, but the general formula is not given. In’,

only the formula for calculating the change in capacity is indicated. The problem of selecting a screen for a specific case

! American Association of Drilling Engineers Shale Shakers and Drilling Fluid System. Houston: Gulf Publishing Company; 1999. 335 p.
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is solved in a review by a team of American engineers?. It consists of selecting a screen with the smallest cell, at which
the shale shaker would have a throughput greater than the specified one. Several methods have been developed for testing
screens, but all of them are far from the operating conditions of shale shakers on drilling rigs. Thus, in the API
Recommended practice 13C standard, screens are tested either by sieving a mixture of calibrated granules on a standard
shaking table or by filtering mineral oil through a stationary screen. In [4], an attempt was made to analytically describe
the movement of the drilling mud flow through the screen and the process of sieving it through the screen based on the
Navier-Stokes equation. The simulation results do not take into account the dynamic parameters of the screening machine.
These parameters are taken into account in [5], but as a parameter in question not for the drilling fluid, but for coal sludge.
The amount of all the sludge removed from the total mass is relatively small [6]. Such a concentration of sludge does not
have a noticeable effect on the rheology of the drilling mud [3]. Accordingly, the separation of the dewatering process
given in [7] is inappropriate. A high concentration of sludge is observed in the drilling mud leaving the desanders and
desilters, which is cleaned on the second shale shaker?.

From all has been said it follows that it has not yet been possible to determine the value of the drilling shale shaker
capacity using theoretical studies. Therefore, the objective of this work was to model the full throughput capacity of the
shale shaker based on previously conducted laboratory experiments to determine the specific capacity.

Specific throughput capacity

Previously, the team with the participation of the author developed a methodology [7], technical and software support
for the experimental determination of a mathematical model of the specific throughput of a specified screen of the first
shale shaker for a real drilling mud for a special shale shaker, and experimental studies were performed [8]. If all the
points of the support frame located along the screen line have the same vibration trajectories, or, as they say in vibration
engineering, “the orbits are homogeneous”, then it is enough to conduct one experiment. If the trajectories are
nonhomogeneous, then it is enough to conduct three experiments with trajectories at the edges and in the center of the
screen. In any case, the vibration trajectory parameters of the frame points of the production shale shaker must be known
and implemented in the experiments.

Experimental benches of other scientists are known, e.g., in [9], a bench that creates polyharmonic trajectories of
vibrations is described. This is achieved by the corresponding arrangement of the multi-speed drive system. During the
experiments, even Lissajous figures were obtained [10]. The resulting best design may work less efficiently due to external
actions. At the same time, the purpose of automatic control is to compensate for the negative impact of external actions.
In [11], a control method is given, in [12] — the dynamic parameters of the shale shaker under control, and in [13], an
example of step-by-step optimization using the Adams and Nastran modeling units is given.

The experiments performed on sieving a bentonite-water solution with a density of 1.19 g/cm® through a screen sample
with square cells measuring 0.4x0.4 mm allowed us to obtain the following mathematical model of the specific capacity

of the screen [9]:

q(h,Ay)=0.0088-%" - 4", (D

where g(h, Ay) — specific throughput capacity of the screen, m*/m?s; h — height of the rubble mortar layer on the screen, m;
Ay — amplitude of vertical vibration acceleration, m/s?.

Boundary conditions of the sieving process

A mathematical model of specific throughput is not enough to determine the throughput capacity of a drilling shale
shaker. It is also necessary to know the distribution of the height of the drilling mud layer along the length of the screen
h(x) at a known flow rate of the solution entering the screen Q(0). It is not possible to take a linear distribution of height
along the length of the screen as a first approximation, since the boundary condition at the end of the sieving process 4(0)
is unknown. The boundary condition for the beginning of the sieving process, as described earlier, is known and has the

form £(0.8 - L) = 0, where L — length of the screen, m.

2 Ibid. P. 3-335.
* Ibid. P. 3-335.
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In classical hydraulics, a mathematical model is known for the distribution of the height of the liquid layer along the
length of the flow with a non-pressure steady uneven flow of liquid in an open channel [14]. However, the flow rate of
the liquid in this case is constant along the length of the flow, and in our case, the flow rate decreases due to the sieving
of part of the drilling mud. Therefore, the steady motion of the drilling mud flow along the shale shaker screen is an object
with variables 4(x) and O(x) distributed along the length of the screen.

Analysis techniques for distributed objects

The search for engineering solutions to such problems has shown that in electrical engineering, long electric lines are
replaced by a chain of concentrated resistances, capacitances and inductances [15]. Extended gas pipelines are replaced
by a chain of alternating tanks and hydraulic resistances to simulate their operation [16]. This approach is especially often
used in machine dynamics, where chain calculation schemes are built according to general drawings, consisting of
alternating concentrated masses or moments of inertia and concentrated pliability for vibrating machines [17] and control
systems [18]. This is essentially a finite element approximation of distributed objects.

Construction of a mathematical model of the full throughput capacity of a shale shaker

Let us construct a calculation scheme of the drilling mud flow from concentrated capacities and concentrated hydraulic
conductivities, shown in Figure 1. To do this, we divide the length of the shale shaker screen by nodal points into equal
sections of length Ax = L/m, where m — number of sections. Nodal points must be at the beginning and end of the screen.
We place concentrated capacities in the nodal points. The initial and final capacities correspond to a section of the flow

of length 0.5 - Ax, and the remaining capacities correspond to Ax.

et

ir_o

—— g ——

Qcﬁ

O o O

Ax

Fig. 1. Chain calculation scheme of the hydraulic system of drilling mud flow along the screen

The material balance equation for the first container in Figure 1 has the form:
Ax
(01 (1)=02(6) = 0On (1))-dt = —=+b-dn 1), @

where Q1(f) — flow rate of the drilling mud entering the shale shaker, m3/s; 0x(f) — flow rate of the drilling mud
flowing out of the screen from the tank of the 1st nodal point to the tank of the 2nd nodal point, m%/s; Q,i(f) — flow
rate of the drilling mud sieved in the first section, m3/s; 4;(f) — height of the mud layer at the first nodal point, m;
b — screen width, m.

The sieved flow rate at the first nodal point, taking into account the specific throughput, is equal to:
Ax
Ou (t)=q(h (t),Ay1)~?-b, (3)

where Ay, — vibration acceleration amplitude at the first nodal point.
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Substituting expression (3) into (2) and transforming the equation, we obtain the expression for 4,(¢):

I (t):J.[ 2 Ql(1)—Q2(Z)—q(h1(t),Ayl)]dt. 4)

Ax-b
The material balance equation for the capacities of all intermediate nodal points in Figure 1 has the form:

(O (£)= it ()= Oui (1)) -dt = Ax-b-dhi 1), Q)
where Qi(f) — flow rate of drilling mud flowing into the tank of the i-th nodal point, m®/s; Q;+1(f) — flow rate of drilling
mud flowing along the screen from the tank of the i-th nodal point to the tank of i+ 1st nodal point, m%/s;
Oni(t) = q(hi(?), Ay) - Ax - b — flow rate of drilling mud flowing along the screen from the tank of the i-th nodal point to
the tank of i+1st nodal point, m*/s; 4,(f) — height of the solution layer at the i-th nodal point, m.

By transforming equation (5), we obtain the expression for all intermediate nodal points:

()= [;(Q,. (1)= 0 (1)) =a (i (1), A )]dr- (©)

Ax-b

At the last nodal point, based on physical considerations, we take the height of the solution layer to be zero (C), for
not to support the flow in the event of its flow into the tank waste. This is essentially the right boundary condition for the
height of the solution layer. The flow rate of the drilling mud entering the shale shaker is assumed to be constant in this
mathematical model and equal to the specified value Q1(f) = Q1 sax. This is an indirect assignment of the left boundary
condition for the height of the solution layer.

All intermediate costs in Figure 1 are determined by the difference in heights of the solution layer 4;1(f) — h(¢) and the
concentrated hydraulic resistance of the screen section. Drilling mud is a non-Newtonian fluid, but with the turbulent flow
of clay solutions, it is possible to proceed from the usual formulas of hydraulics [19].

To determine the flow rate Q(7), we do not specify the value of the hydraulic resistance of a section of the screen with
a length of Ax, but we use the well-known differential equation for a steady-state non-uniform flow of constant flow

rate [20], but for a raised screen:

Q2
AR
dh(x) _ " F2.C°.R ™
e a0
g F?

where ir — geometric slope of the flow channel, in Figure 1 i-> 04, >0; F — cross-sectional area of the flow, m?;
C — Chézy coefficient; R — hydraulic radius of the flow cross-section, m; a — Coriolis coefficient, o = 1.10 — 1.15 [21];
g — gravitational acceleration.

Let us express the derivative in differential equation (7) by finite differences and use the variables from the calculation

scheme in Figure 1 in it:

i +7Q[2(t)
hio ()= hi (¢) " R2.CE.R
y == P , (®)
o 1_E.Qi (t).b
g F

where F; — cross-sectional area of the flow in the section from the i — 1st nodal point to the i-th nodal point.

Here, it should be clarified that Q(f) — flow rate in the section from the i — 1st nodal point to the i-th nodal point. The
cross-sectional area of the flow in this section varies from 4;.1(f) b to h{(f) b. Therefore, we define value F; as the average
value of these areas:

]7’. =) ._hi*l (t)2+ hi (t) . (9)
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Value of the hydraulic radius of the flow is equal to the ratio [15]:
ﬁ_b./’l,’q([)-ﬁ-hi(l). 1

Ai 2 b+2~hi71 (l‘);—hi(t)

R = (10)

where A; — length of the wet perimeter of the flow in the section from the i/ — 1st nodal point to the i-th nodal point, m.
The width of the industrial shale shaker screen is from 1 meter, the thickness of the solution layer on the screen is
several centimeters [4]. Therefore, from expression (10), it follows that R; = (h:1(¢) + h{£))/2. Substituting this value and

value F; from expression (9), we obtain:

i + 0* (1)
r 3
- 0’ (1)
& (0.5-(ha (1) + b (1)) 02
We solve equation (11) with respect to Q(?) for i > 1:
hioi (2)—hi () L
(1= Ax ~To.5-(n (T -2
0: () o -h) & 1 [0.5-(hit (£)+ /i (1)) ] 7. (12)
Ax g C?

Discussion and Conclusion. The mathematical model of the flow of drilling mud through the shale shaker screen is
a system of n equations (6) and n — lequations (12).

The initial conditions for variables /,(0) cannot be taken as zero, since this will lead to division by zero in equations (12).
Therefore, it is recommended to take these conditions as non-zero, but sufficiently small, e.g., #{0) = 0.0001.

Modeling of the system of equations (6) and (12) can be performed in simulating environments, such as MATLAB
with the Simulink or SimInTech application. In any case, it is required to determine the number of nodal points of the
chain calculation scheme in Figure 1. The throughput capacity of a shale shaker equipped with a particular screen is equal
to the flow rate Q| a5, at which the last 20-25% of the screen length would be free of drilling mud and used to dewater
the sludge®. Therefore, the penultimate nodal point with a minimum number of these points should be at the same distance
from the edge of the screen. This implies Ax =~ 0.15 - L, what the seven nodal points correspond to.

In this work, the task was to determine the steady-state flow of the drilling mud, or more precisely, its profile. The author
was forced to use the transient process of this flow, since it was impossible to establish the left boundary condition /;(0),
instead of which an indirect assignment of this boundary condition Q;(f) = Qi sz Was used. The final number of nodal points
is determined only in the process of modeling based on the accuracy of the drilling mud profile. For this purpose, the
simulation of mathematical models (6) and (12) with #» and # + 1 nodal points is performed. If the greatest difference in the
flow profiles exceeds, e.g., 5% of the value of the mud layer height at this point, then the number of nodal points is increased
by one to n + 2 [22]. Then, a simulation is performed with n + 2-nd node points and the flow profiles of this simulation are
compared to the result of the previous simulation with » + 1 points. Upon reaching the specified error, the mathematical
model with the latest value of the number of node points is used in the future.

The obtained mathematical model of the drilling mud flow along the shaker screen, together with the previously
obtained mathematical model of the specific throughput capacity of the screen for specific drilling mud [8], makes it
possible to reasonably recommend the installation of a screen with certain cell sizes for various costs of drilling mud

flowing from the well mouth.

* American Association of Drilling Engineers Shale Shakers and Drilling Fluid System. Houston: Gulf Publishing Company; 1999. 335 p.
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