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Abstract. This study was focused on the analysis of optimize the pressing process of rapeseeds 
(Brassica napus L.) using screw press. For pressing of oil a screw press Farmer 20  duo (Farmer 
20, Farmet a.s., Ceska Skalice, Czech republic) was used. The screw rotation speed 10, 20, 30, 
40, 55 and 65 rpm was used. Oil recovery efficiency and specific mechanical energy were 
decreased when the seed material troughput was increased. It has been found that the optimal 
operation point for screw press Farmer 20  duo was at 20 kg h-1 rapeseed throughput. The 
specific mechanical energy at the optimal operation point was 0.61 kWh kgoil

-1 Maximum oil 
recovery efficiency 82.6% was found at the lowest screw speed. 
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INTRODUCTION 
 

Plant oil production plays an important role not only in the food industry. 
Mechanical pressing of oil seeds results in significantly lower oil yield compared to 
solvent extraction. However, health and environmental concerns related to the use of 
hazardous solvents as well as economic considerations regarding energy consumption 
and waste production have led to a revival of interest in mechanical pressing 
(Uitterhaegen & Evon, 2017). The original technology of pressing oil seeds was using a 
hydraulic press. This technology is characterized by the high efficiency of oil extraction, 
but it is non-continuous operation. That is why the oil extraction technology has been 
used for many years. In recent years, more and more scientific work has focused on 
extracting oil (Crowe et al., 2001; Zheng et al., 2003; Evon et al., 2013; Uitterhaegen & 
Evon, 2017). This process is ensured by means of a co-rotation twin screw press (Evon 
et al., 2013; Uitterhaegen & Evon, 2017) or screw press with a single screw of variable 
pitch and channel depth (Crowe et al., 2001; Zheng et al., 2003). Pressing the sunflower 
and coriander oils with a co-rotation twin screw press were investigated by Evon et al. 
(2009) and Uitterhaegen et al. (2015). In the second case, screw is slowly rotated in a 
cage type barrel and this ensures continuous operation (Isobe et al., 1992). Movement of 
the material through a press depends mainly on friction between the material and the 
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practice, some parameters have been investigated that influence the pressing process. It 
was found that the moisture content of seeds affects performance screw press (Singh & 
Bargale, 1990; Singh et al., 2002). Lower seed moisture causes better oil yield, but also 
increases pressing temperature. Higher oil temperatures promote oxidation and degrade 
oil. Pressing rapeseeds dealt with a number of authors (Herak et al., 2015; Kabutey et 
al., 2017). Pressing of rapeseeds using the duo screw press (Farmer 20, Farmet a.s., 
Ceska Skalice, Czech republic) represents a very interesting option for small and 
medium  sized farmers. Regarding the optimization of oil extraction on the Farmer 20 
screw press, other studies did not influence the different settings of the screw press. 
Therefore, the aim of this study was to analyze and optimize the pressing process at 
different screw rotation speed for rapeseeds pressing, focusing on optimizing the 
pressing process of the press Farmer 20. 

 
MATERIALS AND METHODS 

 
Sample 
Rapeseeds (Brassica napus L.) obtained from the Ceska Skalice, Czech Republic 

were used for this experiment. The moisture content Mc (w.b.) of sample 
was determined using the standard oven method, ASAE method (ASAE S410.1 DEC97, 
ASAE, 1998). The procedure was that the initial mass of the sample before and after 
oven drying was weighed. For measuring of mass of each sample ms (g) an electronic 
balance (Kern 440 35, Kern & Sohn GmbH, Balingen, Germany) was used. The test 
was repeated three times and result averaged. 

 
Mechanical screw press Farmer 20 - DUO 
The experiments were carried out on mechanical screw press Farmer 20  duo 

(Farmer 20, Farmet a.s., Ceska Skalice, Czech republic). The duo screw press is powered 
by a 4.0 kW electric motor. Maximal capacity specified by the manufacturer in terms of 
seed throughput is 20 kg h-1. The press is equipped with two screw head units (therefore 
the mm. 
Nozzle diameter and screw speed were varied as the processing parameters. For 
measuring of parameters such as, rotation speed, torque, pressure, temperatures, mass of 
oil and mass of cake  the different sensors were installed. Oil was collected into plastic 
containers. The schema screw press is shown in the Fig. 1. 

 

 
 

Figure 1.  
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Oil recovery efficiency was determined as the mass of pressed oil expressed as a 
percentage of the oil inside seeds. The oil content of the seeds was determined using the 
Soxhlet apparatus. 

 
Processing of measured data 
The measured values of pressing process were analysed with computer program 

Mathcad 14 (MathCAD 14, PTC Software, Needham, MA, USA), (Pritchard, 1998) uses 
Levenberg-Marquardt algorithm for data fitting (Marquardt 1963). The determined 
models of curves were statisticaly verified by using ANOVA. 
 

RESULTS AND DISCUSSION  
 

Fig. 2 shows the effect of screw rotation speed on electric power input of duo press 
and pressing time for 10 kg of rapeseeds. The graph shows 5 curves for different screw 
rotation speed in the range 10 65 rpm. Fig. 2 shows that, as expected, pressing time (for 
10 kg rapeseeds) and power input decrease significantly as the screw rotation speed 
increases. This is due to a decrease in torque with increasing screw rotation. Higher 
speed means higher mechanical shear. This leads to self-heating of the material 
(i.e. higher material temperature) and thus to a lowering in material viscosity and 
in machine torque.  

 

 
 

Figure 2. Effect of screw rotation speed on electric power input of duo press and pressing time 
for 10 kg of rapeseeds. 

 
Fig. 3 shows the correlation of specific energy input and oil recovery efficiency 

versus material throughput. It is evident that specific energy (Esseed) decreases as the 
troughput (TP) increases. The same dependence is also visible for specific energy for oil 
(Esoil). 
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Figure 3. Dependence between seed material troughput and mechanical energy for a) pressing 
one kilogram of rapeseeds; b) obtaining one kilogram of oil. 
 

The measured values of energy, depending on the troughput, decreases according 
to the exponential function and can be described using the Eq. 1 and Eq. 2 

 (1) 

 (2) 

The model can be used only for the given troughput (5 35 kg h-1) and mechanical 
screw press (Farmer 20). At an optimum troughput value 25 kg h-1, the specific 
mechanical energy is about 0.5 kWh kgoil

-1. Similar values were also found in linear 
pressing of bulk rapeseeds (Kabutey et al., 2017). Oil temperature 55 
temperature 43  kg h-1. 

Fig. 4 shows the depend oil) and troughput 
(TP). Higher oil gain was achieved at lower troughput up to 20 kg h-1. 

 

 
 

Figure 4. The effect of seed material troughput on oil obtained ratio. 
 

oil) were fitted by exponential curve using 
Marguardt Levenberg algorithm and it is described by Eq. 3. 

 (3) 
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The model can be also used only for the given troughput (5 35 kg h-1) and 
mechanical screw press (Farmer 20).The oil recovery efficiency reached high values of 
around 85% for a troughput up to 20 kg h-1. On the other hand there is an increase in 
specific energy at low values of troughput. For low screw rotation speeds, the energy 
value reaches about 2.3 kWh kgoil

-1. Similar values of oil recovery were also determined 
for flax seeds (Zheng et al., 2005). 

 
CONCLUSIONS 

 
Power input of press was decreased when rotational speed of screw was higher. Oil 

recovery efficiency and specific mechanical energy were decreased when the seed 
material troughput was increased. Maximum oil recovery efficiency 82.6% was at the 
lowest screw speed. The optimal operation point for screw press Farmer 20  duo was at 
20 kg h-1 rapeseed throughput. The specific mechanical energy at the optimal operation 
point, which was determined by Eq. 2, was 0.61 kWh kgoil

-1 and oil recovery efficiency 
76.3%. The oil extraction efficiency was described and achieved the study objectives. 
Future studies should focus on analysing different press settings, nozzle diameter and 
physical properties of the input material as well as temperature influence on oil and press 
cake quality. 
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