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ANALYSIS OF THE OIL EXTRACTION PROCESS AND PROSPECTS
OF AUTOMATION OF SCREW PRESS OPERATION

Over the last few years, vegetable oils have become an integral food part of the vast majority of the planet's population. In order
to preserve all valuable substances in vegetable oils, it is necessary to correctly choose the rational parameters of the oil extraction
process. The main purpose of this research is to analyze the influence of various factors on the quantitative and force parameters of
the oil extraction process and substantiate the prospective directions of automation of the screw press operation. The research metho-
dology is focused on mathematical modeling of the pressing process and analyzing the stress-strain characteristics of the pressed ma-
terial (sunflower seeds and cake) at different operational conditions and design parameters of the screw. The obtained results are pre-
sented in the form of analytical dependencies of the press output (productivity), extraction pressure, and consumed power on the
screw rotational frequency and screw flight pitch. The corresponding graphical dependencies are plotted for visualization of the obta-
ined results with reference to the existing household press LiangTai LTP200. The conclusions on the prospective directions of auto-
mation of the screw press operation are drawn. Particularly, the necessity of regulating the temperature of the pressing chamber and
extracted oil by means of applying additional heating and cooling devices is substantiated. As well, the sensors that monitor the mass
of the extracted oil and the consumed current of the electric motor are proposed to be installed. The rotational frequency of the screw
is suggested to be adjustable by applying the frequency converter controlled by the additional electronic system based on the data ob-
tained from the sensors. The paper may be used by scientists and engineers working on designing screw presses and improvement of
their performance characteristics. Further investigations on the subject of this research may be focused on experimental verification
of the qualitative and quantitative parameters of the extracted oil depending on the type of the seeds or kernels to be pressed, and
operational parameters of the press (screw rotation frequency, temperature of the pressing chamber, etc.).
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zing the operation of screw presses.

Characterization of the research problem in the global
scientific literature. While some studies have focused on
specific aspects of screw press operation, a holistic exami-
nation integrating design optimization and performance
evaluation is lacking. Scientific literature acknowledges the
criticality of this topic, but we find a notable gap in the
systematic examination and presentation of data linking va-
riable operational parameters to tangible process outcomes.
Furthermore, scant attention has been paid to the moderni-
zation of screw presses operation. The wider relevance of
this research lies in its context: the escalating global de-
mand for vegetable oils and the consequent need for maxi-
mized efficiency, cost-effectiveness, and quality in oil
extraction processes.

Object of research — analysis of the influence of various
factors on the quantitative and force parameters of the oil
extraction process.

Subject of research — methods and means of determi-
ning the influence of various factors on the quantitative and
force parameters of the oil extraction process and possible
ways of integrating automation into the screw press operati-

Introduction / Bctyn

Setting the research task. The extraction of oil from oil-
seeds is a process that forms an essential link in the chain of
food production and biofuel generation globally. At the he-
art of this extraction process, operating continuously, are
screw presses that mechanically press the oil out of the se-
eds. Screw presses enable the production of large volumes
of vegetable oil, hence their importance and potential in ag-
riculture and industry cannot be underestimated. The effici-
ency, reliability, and quality of oil extraction from these
screw presses directly impact the larger industry's producti-
vity and sustainability. Despite the widespread usage and
efficiency of the oil screw press, the process does face seve-
ral challenges. One of them is determining optimal screw
press operating conditions. Determining parameters — such
as temperature, pressure, and rotation speed — can be
complex and time-consuming. These factors directly influ-
ence the press's performance, extraction efficiency, and the
quality of the oil produced. As such, this research focuses
on an in-depth analysis of the oil extraction process,
alongside investigating the prospective benefits of optimi-
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on to increase its efficiency.

The purpose of the work — determine the influence of
various factors on the quantitative and force parameters of
the oil extraction process using a screw press, and to iden-
tify possible pathways for its automation to enhance work
efficiency.

To achieve this purpose, the following main research
objectives are identified:

1. Conduct mathematical modeling of the pressing process in
various conditions.

2. Analyze the influence of different variables on the oil
extraction process's quantitative and force parameters.

3. Analyse stress-strain characteristics of pressed material un-
der distinct operational circumstances and screw design pa-
rameters.

4. Visualize the results, referencing household press models
for the grounding of findings.

5. Determine possible ways of integrating automation into the
screw press operation to increase its efficiency.

This paper will contribute to the ongoing discussion and
research on optimizing screw presses, offering a unique
vantage point of automation's potential application. Our fu-
ture work will focus on the experimental verification of
extracted oil's quality and quantity, considering various se-
eds or kernel types and the press's operational parameters.

Analysis of recent research and publications. Rese-
arching the operation of a screw press for oil extraction is
important to conduct an analysis of literary sources. The
analysis of previous studies and scientific publications on
this topic allows us to gain a deeper understanding of the
problem, identify available methods, technologies, and re-
sults, as well as identify gaps in knowledge and possible di-
rections for further research.

Cold pressing is an environmentally friendly mechanical
method of obtaining oils from seeds [22]. There are also se-
veral factors [24], such as kernel moisture, heating tempera-
ture, heating duration, and kernel particle size that have an
influence on screw press oil extraction [15]. Temperature
and pressure play a significant role in the process of sque-
ezing oil with a screw press [14]. They affect various as-
pects of the process, such as the formulation and quality of
the oil, the efficiency of extrusion [7], and the removal of
moisture from the material, as well as the operation of the
press itself.

Efficiency [2] of the screw press for oil extraction is
another important aspect of the production process. The au-
ger plays a key role in pressing [1], ensuring efficient sque-
ezing of oil from the raw material. One of the problems
with screw presses is that the efficiency of oil output is not
high enough, and approximately 16 % of the oil is lost. In
the article [10], the authors demonstrate the feasibility of
designing a press with a twin screw, as well as conducting
empirical research and modeling stages of improving the
geometric design of the press. As a result, this allowed for a
3.1 % increase in oil extraction productivity. Correct mode-
ling of the screw allows authors to optimize its design and
parameters [10], such as the length, diameter, width, and
depth of the screw groove, the angle [4] of inclination of
the screw [16], and the shape of its teeth. Taking these para-
meters into account makes it possible to achieve higher pro-
ductivity and efficiency of pressing, which in turn leads to
an improvement [9] in the quality and yield of oil. For low-
temperature conditions (50 °C) authors in this work [8]
used Box-Behnken to enhance the optimization of the sesa-
me seed oil extraction process using a screw press. Thus,

the correct modeling of the screw is an important step in the
process of developing and improving oil production techno-
logy [23].

In addition, an important point is the mathematical mo-
deling of the screw. This allows the analysis of various as-
pects of its operation, such as material movement, degree of
mixing, pressure [13], and temperature during the pressing
process. It is a challenging task to accurately predict the
productivity of the press using theoretical methods. In order
to overcome this challenge, it becomes necessary to con-
duct experimental studies to understand the flow dynamics
and seed acting within the screw press [13]. Residence Ti-
me Distribution (RTD) [6] is a commonly employed
technique in the field of chemical engineering for exami-
ning the flow of materials through tracer tests. The authors
of this study conducted both theoretical modeling and expe-
rimental research on two different designs of screw presses
(Reinartz and Olexa) at various rotational speeds. This
work [6] holds immense value in forecasting the efficiency
of existing screw presses and in designing advanced machi-
nery for enhanced productivity. This allows to avoid unne-
cessary experiments [5] and saves time and resources in the
development and improvement of the pressing process.
Mathematical modeling [3] of the screw helps to determine
the optimal parameters and configuration of the screw to
achieve the highest efficiency of oil removal from the raw
material.

In this study [6], the authors investigated the physicoc-
hemical properties and overall content of oil received thro-
ugh 4 different extraction methods: pressing, cold pressing,
ultrasound extraction, and extraction with supercritical flu-
ids. The results showed that the oxidative stability of the oil
remained almost unchanged as a result of pressing and
extraction with supercritical fluids. Ultrasound extraction
has shown a higher concentration of polyphenols and en-
hanced antioxidant efficacy. Mechanical seed compression
for oil extraction is one of the primary methods worldwide
[25]. However, traditional screw presses leave a significant
amount of oil in the meal, reducing the available quantity.
In order to improve efficiency, we have developed a new
press with two stages of compression. Experiments [25] ha-
ve shown that it recovers over 90 % of the oil in two passes,
compared to traditional presses which require 3 to 5 passes.
The productivity of the new press is 25 kg/h, with an effec-
tive productivity of 15 kg/h. The maximum drum tempera-
ture is 70.3 °C, ensuring oil quality, while the consumed
meal and energy are 0.05 kWh/kg.

The laws of dynamic similarity of technical structures
were studied in the research [18] using modal analysis of
the reference and scaled servo presses. The setup for me-
asurement was described and a comparison of the presses
was conducted using different data collection methods. The
obtained results [11] were used to determine the modal pa-
rameters and calculate the scaling coefficients. In this study
[17], the force-deformation curves of sunflower seeds were
investigated under different presses. The objective was to
determine the pressure and energy along the pressing cham-
bers. A universal testing device, with a speed of 5 mm/min
and a touch curve model, was used for the experiments. The
obtained results allowed for the examination of the influen-
ce of pressing parameters on the oil extraction process [19].
As a result of the growing utilization of superalloys in the
industrial sector, new challenges arise for forging manufac-
turers regarding the analysis of finite elements in the for-
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ming process. This work [19] represents the initial step in
modeling a screw press. By utilizing an approximation of
the press geometry, a static elastic model (PSE) has been
developed, which is compared to the finite element simula-
tion. Afterwards, the press is estimated using a portal fra-
mework, and a finite element analysis is performed to as-
certain the rigidity of the supports. The approximation is
confirmed by comparing it with experimental results.

The elastic bending of the working zones of the press
affects the contact with the material and the quality of the
product. Experimental investigation [21] of the bending of
the working zones for different loads on the example of a
servo screw press allows for assessing the symmetry of the
machine and the behavior of stiffness depending on the
stroke position. The research results [21] help to better mo-
del the interaction between the machine and the process.
The growth of oilseed production requires efficient oil
extraction methods. The finite element method has been
used to analyze the stress-strain state of the screw. The aut-
hors [12] have identified areas of screw overload and possi-
bilities for its optimization. The developed press can be
used for efficient oil extraction.

Research results and their discussion / Pe3sysibTa-
TH AOCJiA)KeHHA Ta iX 06roBOpeHHsA

Analysis of main elements of screw press LiangTai
LTP200. The pressing chamber of the screw press LiangTai
LTP200 for vegetable oil extraction is shown in Fig. 1. It
consists of the housing 1, screw shaft 2, material charging
hole 3, molding cylinder 4 with holes (grooves, slots) 5 for
removing oil, and conic hole (locking cone) 6 for dischar-
ging cake. The seeds (kernels) are charged through the hole
3 to the first three flights of the screw shaft. Then, by me-
ans of friction forces acting between the outer surfaces of
the screw shaft 2 and the inner surfaces of the molding
cylinder 4, the counteracting forces are generated, which
are necessary for compaction and crushing of the seeds
(kernels). After that, the crushed material is supplied to the
oil extraction zone characterized by the increased pressures
due to the counteracting forces generated on the inner surfa-
ces of the locking cone 6.
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Fig. 1. Pressing chamber of the screw press LiangTai LTP200 /
IpecyBanbha kamepa niHekoBoro npecy LiangTai LTP200

Mathematical modeling of the oil pressing process.
One of the basic parameters characterizing the pressing pro-
cess is the output (productivity). Considering the screw
press, in general case, its productivity can be determined by
the following formula:

O=psiy Ven oy, 1
where: py is the bulk density of the seeds (kernels) to be
pressed (for the sunflower seeds py4) = 420 kg/m3); V., is

the total volume of the charging flights; @, is the angular
speed of the screw shatft.

Considering the design of the screw shaft presented in
Fig. 1, its root (minor) diameter linearly changes from the
minimal value of d,,;, = 14 mm to the maximal value of d,,,,,
= 20 mm. Therefore, the average root diameter of the shaft
in the zone of charging flights approximately equals to:

. (dmax - dmin) > (2)

n
dav = dmin + > <

t
where: 7., is the number of the charging flights (n., = 3); n,
denotes the total number of the screw flights (n, = 13).

The average cross-section area of the screw shaft passa-
ge can be calculated as follows:

_ Ds _dav Ls _ Ds _dav
= = =Wy |=—
2 2

ny
where: D; is the major diameter of the screw (D; = 20 mm);
L, is the total length of the screw (L, = 156 mm); w,, deno-
tes the width of the screw crest (w,, = 2 mm); Ly is the
screw flight pitch (L; = 10 mm).
The total volume of the charging flights can be approxi-
mately determined as follows:

Aav Lﬂ ) (3)

Vch:2'7r'nch'[dav+Ds;dav]'ﬁ 4)

b
2 cosa

where a is the screw flight angle (a2~ 9").

Considering the case when the whole volume V,, is
charged with the seeds, let us define the approximate volu-
mes of the oil V,; and cake V_g.:

Veake = M' Ver s Voir = M' Ven 5 (5)> (6)
Poil — Pcake Poil — Peake
where 0,1, Peare are the density of the oil and cake (for
sunflower p,; = 920 kg/m3, Preake = 550 kg/m3).

Assuming that the oil extraction rate reaches 100 % (the
most hard pressing conditions), the following approximate
expression can be deduced for determining the maximal pres-
sure of the processes material inside the pressing chamber:

_ Peake * Vj;ke . a)sz
A @
where: f'is the sliding friction coefficient characterizing the
interaction of the cake with the surface of the discharging
hole (for sunflower cake /'~ 0.4); 4., is the active area of
the conic hole used for discharging the cake:

Ach, =%(Dc2h - sz.h) ) ®)

where: D, ;, is the minimal inner diameter of the conic hole;
Dy, is the outer diameter of the screw shaft in the zone of
the conic hole (for the considered screw press presented in
Fig. 1 D, = 17.8 mm, D,, = 17.3 mm).

Neglecting the friction forces acting upon the movable
elements of the screw press, let us derive the approximate
expressions defining the consumed power for oil extraction
process N, . and cake discharging process N..4:

V3 @3-
Noe. = Brax  Voir - @ ) ch.zwa (9)9 (10)

2-45
The useful (net) power of the screw press is equal to:
V3wl
NuA:No.eA+chA:Pmax'Voil'a)s+%:;wa- (11)
" eh.

Further mathematical modeling is to be focused on
analyzing the press output (productivity), extraction pressu-
re and consumed power on the screw rotational frequency
and screw flight pitch. This will allow for choosing the rati-
onal operation conditions and design parameters of the
Screw.
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Analysis of the influence of different variables on the
oil extraction process's quantitative and force parameters.
Based on the analytical expressions (1)-(4), the dependence
of the screw press output (productivity) on the screw angu-
lar speed (rotational frequency) and flight pitch is plotted in
Fig. 2. The obtained results show that the change in the
screw rotational frequency from 30 rpm to 90 rpm (by three
times) causes the corresponding increase in the output (pro-
ductivity) of the press. For instance, considering the case of
the flight pitch of 10 mm, the output increases by approxi-
mately three times: from 2.4 kg/h to 7.2 kg/h. The same
conclusions can be drawn for other values of the flight
pitch. The analysis of the influence of the flight pitch on the
screw output substantiated the proportional linear depen-
dence. The change in the pitch from 5 mm to 25 mm (by fi-
ve times) causes the corresponding increase in the output by
five times, as well. For example, considering the case of the
screw angular speed of 6.28 s (60 rpm), the mentioned
pitch changes are accompanied by the increase of the output
from approximately 2.3 kg/h to 11.5 kg/h. Therefore, from
the initial viewpoint, the improvement of the performance
of the screw press can be provided by increasing the rotati-
onal frequency and flight pitch. However, these conditions
will cause a significant increase in the consumed power.

pressure from approximately 0.4 MPa to 0.36 MPa (by nine
times). The same conclusion can be drawn for the case of
the flight pitch of 25 mm when the mentioned changes in
the angular speed cause an increase in the pressure by about
nine times (from 2 MPa to 18 MPa). Analyzing the influen-
ce of the flight pitch, the corresponding dependence is also
described by the nonlinear increasing function. For exa-
mple, considering the angular speed of 6.28 s (60 rpm),
the change in the pitch from 5 mm to 25 mm causes an
increase in the pressure from 0.8 MPa to 8§ MPa.

The last stage of these investigations is dedicated to
analyzing the influence of the considered above parameters
on the useful (net) power of the studied machine, particu-
larly, the consumed powers for oil extraction and cake
discharging processes. Taking into account the derived
analytical expressions (9)-(11), the corresponding depen-
dencies of the useful power are plotted in Fig. 4. Conside-
ring the significant nonlinearity of the obtained dependenci-
es, this paper presents the cases when the flight pitch takes
the values of 5, 10, and 15 mm, and the rotational freq-
uency of the screw is equal to 30, 45, and 60 rpm. In the ca-
se when the angular speed is 6.28 s (60 rpm), the change
in the pitch from 5 mm to 15 mm causes the increase in the
consumed power from about 100 W to 1.9 kW. Considering
the largest pitch of 15 mm, the increase in the rotational
speed from 30 rpm to 60 rpm causes the change in the con-
sumed power from 200 W to 1700 W. Therefore, the initial
conclusion about the expediency of increasing the angular
speed or flight pitch for improving the performance of the
screw press is not substantiated. That's why, it is necessary
to analyze other potential directions of increasing the effici-
ency of the oil extraction process.
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Fig. 3. Dependencies of the maximal pressure of the material inside
the pressing chamber on the screw angular speed (rotational
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The next stage of this research is focused on studying
the influence of the mentioned above parameters on the ma-
ximal pressure of the processed material inside the pressing
chamber (see Fig. 3). In this case, there are observed nonli-
near proportional dependencies. Considering the flight pitch
of 10 mm, the change in the rotational frequency from
30 rpm to 90 rpm (by three times) causes an increase in the
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Fig. 4. Dependencies of the useful power of the press on the screw

angular speed (rotational frequency) and flight pitch / 3anex-
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(gactoTr 0OepTaHHs) Ta KPOKY BUTKIB
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Integration of automation into the screw press operati-
on. One of the prospective ways of optimizing the output
rate of the oil extraction process consists in regulating the
temperature of the pressing chamber and extracted oil by
means of applying additional heating and cooling devices.
This allows for adjusting the corresponding parameter in
accordance with the technologically substantiated values
for the specific types of seeds or kernels. As well, the sen-
sors that monitor the mass of the extracted oil and the con-
sumed current of the electric motor may be installed. This
will provide the machine with automatic switching off
when the necessary volume of the oil is extracted, when the
oil mass does not change over a long period of time, or
when the screw is jammed. The rotational frequency of the
screw should also be adjustable in order to choose the best
operational conditions for different types of seeds or ker-
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nels. This can be provided by applying the frequency con-
verter controlled by the additional electronic system proces-
sing the data obtained from the sensors. All these tasks will
be considered while performing further investigations on
the subject of the paper. In addition, specific attention may
be focused on experimental verification of the qualitative
and quantitative parameters of the extracted oil depending
on the type of the seeds or kernels to be pressed, and opera-
tional parameters of the press (screw rotation frequency,
temperature of the pressing chamber, etc.).

Discussion of research results. This article focuses on
analyzing how various operational and design parameters
impact the quantitative and force characteristics of the oil
extraction process performed with the help of the screw
press. The obtained results can be juxtaposed with several
studies in the same field. Authors in article [13] discovered
a direct relationship between an increase in shaft rotational
speed and a linear increase in oil press power, albeit with
accompanying degradation in the process's energy parame-
ters. Similarly, in the research results presented above, the
linear dependence of the screw press output (productivity)
on the screw shaft angular speed has been substantiated.

In distinction to the study [12] that considers the design
of an advanced screw press and investigates the screw
stress-strain state, the present research is devoted to the de-
fining the influence of screw angular speed on the maximal
pressure of the processed material inside the pressing cham-
ber. This dependence allows for further predicting the reli-
ability and durability of the screw press. Considering the
study [7], in which the major attention was paid to optimi-
zing the oil extraction process by studying the influence of
pressure, temperature, and process time on the productivity,
the research results presented above are in satisfactory agre-
ement with the ones shown in [7].

The present research is similar to the investigations con-
sidered in papers [3] and [11], however, considers the
improved design of the screw characterized by the change-
able root diameter. Unlike the presses with several screws
and driving motors considered in [4] and [10], the studied
press uses one screw and a single motor and its consumed
power is comprehensively analyzed relative to the angular
speed and flight pitch of the screw shaft.

Further investigations on the subject of the paper can be
focused on defining the influence of different types of seeds
and kernels on the oil extraction process, as studied in [14].
In addition, similarly to [9], the control system is to be de-
veloped for providing the optimal operational parameters of
the screw press. As well, similarly to [19], the experimental
prototype of the screw press should be developed and tested
in order to prove the carried-out theoretical investigations.

So, based on the results of the work performed, it is pos-
sible to formulate the following scientific novelty and prac-
tical significance of the research results.

Scientific novelty of the obtained research results — the
mathematical model is developed that describes the influen-
ce of the screw angular speed and flight pitch on the quanti-
tative and force parameters of the oil press LiangTai
LTP200, particularly, on its output (productivity), maximal
pressure of the processed material inside the pressing cham-
ber, and useful (net) power needed to perform the oil
extraction and cake discharging processes.

Practical significance of the research results — the obta-
ined results can be implemented in practice while develo-
ping new and improving existent designs of screw presses

in order to improve their performance during the process of
extracting oil from different types of seeds and kernels.

Conclusions / BUCHOBKH

In revisiting our stated research aim and objectives at
the outset of this study — we can confidently affirm that all
objectives were successfully completed.

This study illustrates a comprehensive exploration of
the oil extraction process, especially with the focus on reve-
aling the effect of different variables on the performance of
screw presses. The quantitative and force parameters of the
pressing process and stress-strain characteristics of the pres-
sed material at different operational conditions were criti-
cally examined based on the household screw press Li-
angTai LTP200. Particularly, the influence of the screw an-
gular speed (rotational frequency) and flight pitch on the
press output (productivity), maximal pressure of the proces-
sed material inside the pressing chamber, and useful (net)
power of the studied machine is thoroughly analyzed.

In the scientific literature, there exists a noticeable defi-
cit in research that covers both optimization of design and
the in-depth performance evaluation of the screw press. Ho-
wever, this gap was bridged in this study by employing a
robust mathematical model to simulate the pressing process
under various conditions. Insights were drawn about the ef-
fect of the screw design parameters and operational cir-
cumstances on the process, and the results graphically pre-
sented to visualize the effect of the parameters.

The study has identified possible ways of integrating au-
tomation into the screw pressing operation, thereby addres-
sing a key concern in the field. Particularly, the regulation
of the temperature of the pressing chamber and extracted
oil, sensors for monitoring the mass of oil, and frequency
controllers can be implemented.

The findings of this study can form the basis for contin-
uous discussion and future research aimed at optimizing
screw presses. Future researchers can utilize these findings
to explore other seeds or kernel types and how the press
operational parameters can be optimized for these other va-
rieties.
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Hayionanenuii ynieepcumem "Jlvsiecoka nonimexuika”, m. Jlveis, Yxpaina

AHAUJII3 ITPOLIECY BUTUCKAHHA OJIIi TA BU3SHAYEHHA NEPCNIEKTUB
ABTOMATHM3AIIIl POBOTH IITHEKOBOT'O IPECA

3a ocTaHHI KiNbKa POKIB POCIMHHI OJIiT CTaJIM HEBII'€MHOIO YaCTMHOIO PalliOHy XapdyBaHHS IEpEeBaKHOI OUTBIIOCTI HACEICHHS
rianeTy. [1{o6 36epertu Bei LiHHI pSYOBHHU B POCIMHHUX OJIisIX, HEOOXIIHO MPAaBUIIBHO MiNiOpaTH palioHabHI TapaMeTpH MpoLecy
ix excTpakuil (BuTnckanHs). OCHOBHOIO METOIO JJAHOTO JOCII/DKEHHS € aHali3 BIUTUBY pi3HUX (aKTOPiB Ha KiJIbKICHI 1 CHIIOBI mapa-
METPH TIPOIIeCy MPeCyBaHHs OJIii Ta OOIPYHTYBaHHS NEPCIIEKTUBHUX HATPSAMIB aBTOMATH3aLlil pOOOTH HTHEKOBHX IpeciB. MeTomoo-
Tist gocmiKeHHS 6a3yeThCs Ha MaTeMaTHYHOMY MOJICTIIOBaHHI MIPOIIECy MPECyBaHHS OJii Ta aHali31 XapaKTEPUCTHK HANPYKEHO-e-
(hOopMOBaHKX CTaHy IIPECOBAHOTO MaTepialy (HAaCiHHS COHSIIHHMKA Ta MAKyXW) IPH Pi3HUX yMOBax poOOTH Ta KOHCTPYKTUBHHX IIa-
pamMeTpax HIHeKOBOro mpeca. OTpuMaHi pe3yNbTaTH MPEACTaBIeHI y (opMi aHATITHYHNX 3aJIeKHOCTEH MPOAYKTHBHOCTI Ipeca, THC-
Ky €KCTparyBaHHs Ta CIO>KMBAHOI MOTY>KHOCTI BiJl 4aCTOTH 00epTaHHs IIHEKa Ta KPOKy iforo rBuHTOBOI jiHil. st Bi3yamizauii ot-
pHMaHUX pe3yJbTaTiB HABEJCHO BiAMOBIAHI rpadidHi 3aJIe)KHOCTI, 0 XapaKTepH3yIOTh eKCILTyaTaIliiHI XapaKTepUCTHKN 00y TOBO-
ro npeca LiangTai LTP200. 3po6ieH0 BUCHOBKH IIOAO MEPCIEKTUBHUX HANPsIMiB aBTOMaTH3allii pOOOTH IIHEKOBUX MpeciB. 30Kpe-
Ma, 00TPYHTOBAaHO NOTPeOy PEryNIOBaHHSA TEMIEPATypH KaMepH IPecyBaHHs Ta BUAOOYTOI OJil IIUIIXOM 3aCTOCYBAaHHS JOAATKOBHUX
HarpiBHUX Ta OXOJOKYBaJbHUX MPHUCTPOiB. 3apONOHOBAHO BCTAHOBHTH JaBadi, AKi KOHTPOJIOIOTH Macy €KCTparoBaHoi omii Ta
CIIOXKUBAHMIT CTPYM €JIeKTPOABHUIyHA. YacToTy 0OepTaHHs IIHEKa 3allPONOHOBAHO PETYIIIOBATH 3a JOMOMOIO0 YaCTOTHOTO MEPETBO-
proBaya, KEPOBAHOTO JI0JJATKOBOIO EJIEKTPOHHOIO CHCTEMOIO Ha OCHOBI JaHNX, OTPHMAHKX BiJl BKA3aHUX JaBauiB. JlaHe HOCITIDKEHHS
Oyle KOPUCHHM JUIsl HAYKOBIIB Ta IHKEHEPIB, AKi MPAIIOIOTH HA/l IPOSKTYBAHHSAM ITHEKOBUX IPECIB Ta MOKPAIICHHIM IX eKCIUTyaTa-
MIHHUX XapaKTepUCTUK. [omabI JOCTiIKeHHS 3 JaHOI IPOOIEMaTHKH MOXKHA 30CEPEIUTH Ha CKCIIEPUMEHTANBHINA MepeBipIIi sKic-
HUX 1 KUTBKICHUX TapaMeTpiB €KCTparoBaHOi OJii 3aJIe)KHO BiJl THITy HACIHHS 1 poOOYMX MapaMeTpiB IMIHEKOBOTO Mpeca (Y4acTOoTH
o0epTaHHs LIHEKa, TeMIIepaTypH IPECYBaHH OJIil, TOIIO).

Kiro4oBi cj10Ba: pociuHHA 0J1is; MaTeMaTHYHE MOJICIIFOBAHHS; TIPOLIEC IIPECYBAHHS; HANPYKeHO-1epOopMOBaHHI CTaH; IPOAYK-
THBHICTb TIPECY; TUCK EKCTPAryBaHHS.
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