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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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Introduction	/	Вступ	
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-

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-
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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	/	Результа‐
ти	дослідження	та	їх	обговорення	

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. 

 
Fig. 1. Pressing chamber of the screw press LiangTai LTP200 / 

Пресувальна камера шнекового пресу 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: 
 ( )s k ch sQ V    , (1) 

where: s(k) is the bulk density of the seeds (kernels) to be 
pressed (for the sunflower seeds s(k)  420 kg/m3); Vch is 
the total volume of the charging flights; s is the angular 
speed of the screw shaft. 

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

  min max min
2

ch
av

t

n
d d d d

n
   


, (2) 

where: nch is the number of the charging flights (nch  3); nt 
denotes the total number of the screw flights (nt = 13). 

The average cross-section area of the screw shaft passa-
ge can be calculated as follows: 
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where: Ds is the major diameter of the screw (Ds = 20 mm); 
Ls is the total length of the screw (Ls = 156 mm); wcr deno-
tes the width of the screw crest (wcr = 2 mm); Lfl is the 
screw flight pitch (Lfl = 10 mm). 

The total volume of the charging flights can be approxi-
mately determined as follows: 

 2
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
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where  is the screw flight angle (). 
Considering the case when the whole volume Vch is 

charged with the seeds, let us define the approximate volu-
mes of the oil Voil and cake Vcake: 

 ( )oil s k
cake ch
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where oil, cake are the density of the oil and cake (for 
sunflower oil kg/m3, cake  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: 
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where: f is the sliding friction coefficient characterizing the 
interaction of the cake with the surface of the discharging 
hole (for sunflower cake f  0.4); Ac.h. is the active area of 
the conic hole used for discharging the cake: 

  2 2
. . . . . .4

ch ch s hA D D


   , (8) 

where: Dc.h. is the minimal inner diameter of the conic hole; 
Ds.h. is the outer diameter of the screw shaft in the zone of 
the conic hole (for the considered screw press presented in 
Fig. 1 Dc.h. = 17.8 mm, Ds.h. = 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 No.e. and cake discharging process Nc.d.: 

 . . maxoe oil sN P V    , 
3 3

. . 2
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, (9), (10) 

The useful (net) power of the screw press is equal to: 

 
3 3
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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. 



 

Науковий вісник НЛТУ України, 2024, т. 34, № 1    Scientific Bulletin of UNFU, 2024, Vol. 34, no 1 88 

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–1 (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. 

 
Fig. 2. Dependencies of the crew press output (productivity) on the 

screw angular speed (rotational frequency) and flight pitch / За-
лежності продуктивності шнекового пресу від кутової 
швидкості (частоти обертання) шнека та кроку витків 

 
Fig. 3. Dependencies of the maximal pressure of the material inside 

the pressing chamber on the screw angular speed (rotational 
frequency) and flight pitch / Залежності максимального тиску 
матеріалу всередині пресувальної камери від кутової швид-
кості (частоти обертання) шнека та кроку витків 

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 

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–1 (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–1 (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. 

 
Fig. 4. Dependencies of the useful power of the press on the screw 

angular speed (rotational frequency) and flight pitch / Залеж-
ності корисної потужності преса від кутової швидкості 
(частоти обертання) та кроку витків 

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	/	Висновки	
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. 

References	
1. Alam, M., Nandi, R., & Kabir, E. (2020). Development of a man-

ually operated palm oil extraction machine. Agricultural Engine-
ering International: CIGR Journal, 22(1), 213–218. 
https://cigrjournal.org/index.php/Ejounral/article/view/5596 

2. Antoniassi, R., Wilhelm, A. E., Rosa Reis, S. L., Regis, S. A., Fa-
ria-Machado, A. F., Bizzo, H. R., & Cenci, S. A. (2022). Expeller 
pressing of passion fruit seed oil: Pressing efficiency and quality 
of oil. Brazilian Journal of Food Technology, 25. 
https://doi.org/10.1590/1981-6723.16821 

3. Badmus, G. A., Owolarafe, O. K., Osunleke, A. S., Ajadi, S. O., 
& Ajayi, O. A. (2020). Mathematical modelling of digester-screw 
press process for expression of oil from oil palm fruit. Ife Journal 
of Science, 21(3), 193. https://doi.org/10.4314/ijs.v21i3.16 

4. Bai, Y., Gao, F., & Guo, W. (2011). Design of mechanical pres-
ses driven by multi-servomotor. Journal of Mechanical Science 
and Technology, 25(9), 2323–2334. 
https://doi.org/10.1007/s12206-011-0603-9 

5. Bogaert, L., Mathieu, H., Mhemdi, H., & Vorobiev, E. (2018). 
Characterization of oilseeds mechanical expression in an instru-
mented pilot screw press. Industrial Crops and Products, 121, 
106–113. https://doi.org/10.1016/j.indcrop.2018.04.039 

6. Bogaert, L., Mhemdi, H., & Vorobiev, E. (2020). Residence time 
distribution and flow pattern modeling of oilseeds in a pilot screw 
press. OCL – Oilseeds and Fats, Crops and Lipids, 27. 
https://doi.org/10.1051/ocl/2020060 



 

Науковий вісник НЛТУ України, 2024, т. 34, № 1    Scientific Bulletin of UNFU, 2024, Vol. 34, no 1 90 

7. Bouallegue, K., Allaf, T., Ben Younes, R., Téllez-Pérez, C., Be-
sombes, C., & Allaf, K. (2020). Pressure, temperature and proces-
sing time in enhancing camelina sativa oil extraction by instant 
controlled pressure-drop (dic) texturing pre-treatment. Grasas y 
Aceites, 71(3). https://doi.org/10.3989/GYA.0337191 

8. Fu, S., Dou, B., Zhang, X., & Li, K. (2023). An Interactive 
Analysis of Influencing Factors on the Separation Performance of 
the Screw Press. Separations, 10(4). https://doi.org/10.3390/sepa-
rations10040245 

9. Gao, D., Zhang, W., & Huang, Z. (2023). Design and experiment 
of screw press device control system of kitchen waste. Jiangsu 
Daxue Xuebao (Ziran Kexue Ban)/Journal of Jiangsu University 
(Natural Science Edition), 44(2), 173–179. 
https://doi.org/10.3969/j.issn.1671-7775.2023.02.007 

10. Hudzenko, M., Vasyliv, V., Zheplinska, M., Burova, Z., & Sara-
na, V. (2022). Research on the effectiveness of means for inten-
sifying oil compression in twin-screw extrusion presses. Animal 
Science and Food Technology, 13(4). 
https://doi.org/10.31548/animal.13(4).2022.7-18 

11. Kabutey, A., Herak, D., Ambarita, H., & Sigalingging, R. (2019). 
Modeling of Linear and Non-linear Compression Processes of 
Sunflower Bulk Oilseeds. Energies, 14(15). 
https://doi.org/10.3390/en12152999 

12. Kachur, O., Korendiy, V., & Havran, V. (2023). Designing and 
simulation of an enhanced screw-type press for vegetable oil pro-
duction. Computer Design Systems. Theory and Practice, 5(1), 
128–136. https://doi.org/10.23939/cds2023.01.128 

13. Kovalyshyn, S., & Tomyuk, V. (2018). Research on power con-
sumption of screw press for pressing of oil from rape seed. BIO 
Web of Conferences, 10, 02011. https://doi.org/10.1051/bi-
oconf/20181002011 

14. Louis, E. S., Akubuo, C. O., & Odigboh, E. U. (2020). Effect of 
some kernel factors on palm kernel oil extraction using a screw 
press. Agricultural Engineering International: CIGR Journal, 
22(1), 156–161. 
https://cigrjournal.org/index.php/Ejounral/article/view/4108 

15. Martínez, M. L., Bordón, M. G., Lallana, R. L., Ribotta, P. D., & 
Maestri, D. M. (2017). Optimization of Sesame Oil Extraction by 
Screw-Pressing at Low Temperature. Food and Bioprocess Techno-
logy, 10(6), 1113–1121. https://doi.org/10.1007/s11947-017-1885-4 

16. Mašán, V., Vaštík, L., Burg, P., Sotolář, R., & Macak, M. (2020). 
The evaluation of extraction of some nut oils using screw pres-
sing. Potravinarstvo Slovak Journal of Food Sciences, 14, 847–
853. https://doi.org/10.5219/1379 

17. Mull, J. F., Durand, C., Baudouin, C., Bigot, R., & Borsenberger, 
M. (2019). Validation of a purely elastic model and a finite ele-
ment model for a screw press. In AIP Conference Proceedings 
(Vol. 2113). American Institute of Physics Inc. 
https://doi.org/10.1063/1.5112536 

18. Müller, P., & Hensel, E. (2017). Investigation on similarity laws 
for dynamic properties of presses: Experimental and numerical 
analyses on transferability of modal parameters. Production Engine-
ering, 11(6), 655–664. https://doi.org/10.1007/s11740-017-0769-9 

19. Müller, P., Kriechenbauer, S., & Drossel, W. G. (2019). Experi-
mental analysis of the elastic boundary conditions of press machi-
nes for modelling the deep-drawing process: Centric and ec-
centric loading. International Journal of Advanced Manufactu-
ring Technology, 101(1-4), 579–592. 
https://doi.org/10.1007/s00170-018-2824-x 

20. Muñoz, A. M., Casimiro-Gonzales, S., Gómez-Coca, R. B., Mo-
reda, W., Best, I., Cajo-Pinche, M. I., & Ramos-Escudero, F. 
(2022). Comparison of Four Oil Extraction Methods for Sinami 
Fruit (Oenocarpus mapora H. Karst): Evaluating Quality, 
Polyphenol Content and Antioxidant Activity. Foods, 11(10). 
https://doi.org/10.3390/foods11101518 

21. Oyinlola, A., Ojo, A., & Adekoya, L. O. (2004). Development of 
a laboratory model screw press for peanut oil expression. Journal 
of Food Engineering, 64(2), 221–227. 
https://doi.org/10.1016/j.jfoodeng.2003.10.001 

22. Pedretti, E. F., Del Gatto, A., Pieri, S., Mangoni, L., Ilari, A., 
Mancini, M., & Duca, D. (2019). Experimental study to support 
local sunflower oil chains: Production of cold pressed oil in 
Central Italy. Agriculture (Switzerland), 9(11). 
https://doi.org/10.3390/agriculture9110231 

23. Rodrigues, J., Miranda, I., Gominho, J., Vasconcelos, M., Barra-
das, G., Pereira, H., & Ferreira-Dias, S. (2016). Modeling and op-
timization of laboratory-scale conditioning of Jatropha curcas L. 
seeds for oil expression. Industrial Crops and Products, 83, 614–
619. https://doi.org/10.1016/j.indcrop.2015.12.062 

24. Silva, R., Brand, A. L., Tinoco, N., Freitas, S., & Rezende, C. 
(2024). Bioactive Diterpenes and Serotonin Amides in Cold-Pres-
sed Green Coffee Oil (Coffea arabica L.). Journal of the Brazili-
an Chemical Society. https://doi.org/10.21577/0103-
5053.20230131 

25. Singh, J., & Bargale, P. C. (2000). Development of a small capa-
city double stage compression screw press for oil expression. Jo-
urnal of Food Engineering, 43(2), 75–82. 
https://doi.org/10.1016/S0260-8774(99)00134-X 

В.	М.	Корендій,	В.	Б.	Гавран	

Національний університет "Львівська політехніка", м. Львів, Україна 

АНАЛІЗ	ПРОЦЕСУ	ВИТИСКАННЯ	ОЛІЇ	ТА	ВИЗНАЧЕННЯ	ПЕРСПЕКТИВ	
АВТОМАТИЗАЦІЇ	РОБОТИ	ШНЕКОВОГО	ПРЕСА	

За останні кілька років рослинні олії стали невід'ємною частиною раціону харчування переважної більшості населення 
планети. Щоб зберегти всі цінні речовини в рослинних оліях, необхідно правильно підібрати раціональні параметри процесу 
їх екстракції (витискання). Основною метою даного дослідження є аналіз впливу різних факторів на кількісні й силові пара-
метри процесу пресування олії та обґрунтування перспективних напрямів автоматизації роботи шнекових пресів. Методоло-
гія дослідження базується на математичному моделюванні процесу пресування олії та аналізі характеристик напружено-де-
формованих стану пресованого матеріалу (насіння соняшника та макухи) при різних умовах роботи та конструктивних па-
раметрах шнекового преса. Отримані результати представлені у формі аналітичних залежностей продуктивності преса, тис-
ку екстрагування та споживаної потужності від частоти обертання шнека та кроку його гвинтової лінії. Для візуалізації от-
риманих результатів наведено відповідні графічні залежності, що характеризують експлуатаційні характеристики побутово-
го преса LiangTai LTP200. Зроблено висновки щодо перспективних напрямів автоматизації роботи шнекових пресів. Зокре-
ма, обґрунтовано потребу регулювання температури камери пресування та видобутої олії шляхом застосування додаткових 
нагрівних та охолоджувальних пристроїв. Запропоновано встановити давачі, які контролюють масу екстрагованої олії та 
споживаний струм електродвигуна. Частоту обертання шнека запропоновано регулювати за допомогою частотного перетво-
рювача, керованого додатковою електронною системою на основі даних, отриманих від вказаних давачів. Дане дослідження 
буде корисним для науковців та інженерів, які працюють над проектуванням шнекових пресів та покращенням їх експлуата-
ційних характеристик. Подальші дослідження з даної проблематики можна зосередити на експериментальній перевірці якіс-
них і кількісних параметрів екстрагованої олії залежно від типу насіння і робочих параметрів шнекового преса (частоти 
обертання шнека, температури пресування олії, тощо). 

Ключові слова: рослинна олія; математичне моделювання; процес пресування; напружено-деформований стан; продук-
тивність пресу; тиск екстрагування. 


