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bellow 800 W/h).

- Easy maintenance due to direct drive - need 
only occasional lubrication.

- Few parts - easy cleaning.

Micro biomethane modular plant 

By using own sources of renewable energy, 
agriculture can significantly contribute to 
the economy of production and lowering of 
GHG emissions. With the introduction of 
biomethane use in agriculture, it can also 
partly reduce the energy dependence on fossil 
fuels and significantly reduce GHG emissions. 
Micro biomethane modular plant is result of 
joint development work of Omega Air and 
Agricultural Institute of Slovenia, Department 
of Agricultural Engineering and Energy. 
Also this is the first such micro-device (plug 
and play type) to enable the production of 
biomethane on a larger scale (cleaning and 
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upgrading biogas to the biomethane phase, 
bellow 30 Nm3/day of biomethane) and 
measuring the different physical and chemical 
properties of biogas and biomethane for 
research, development and educational work. 
In its current form it is intended for students 
and professionals who are being introduced 
to the field of biomethane for energy use. 
Biomethane from the plant can be used as 
a fuel for tractors, working machines and 
vehicles on methane or also used on diesel 
engines on two fuels (diesel fuel and methane). 
In addition to energy (biomethane) at the exit 
of the biomethane plant is produced digestate, 
used as a quality organic fertilizer.

Various impurities are removed from raw 
biogas in first phase of biogas cleaning. In 
second stage following separation of methane 
and other gases by Pressure Swing Adsorption 
(PSA). Biogas is compressed and fed into 
adsorbent vessels, where CO2 and other gas 
impurities are extracted by adsorption on 
adsorbent material under higher pressure. 

Biomethane modular unit – container with adsorbent vessels 
(Pressure Swing Adsorption – PSA) and computer controlled 
electronic measuring system for continuously measuring physical 
and chemical properties of biogas and biomethane 

Micro adsorbent vessels for cleaning and 
upgrading of raw biogas to biomethane 

Parts of modular micro biogas plant: 1 – digester, 2 – energetic 
container with units for: processing of input substrate, cleaning 
of biogas (first stage), biogas powered cogeneration (electrical and 
thermal energy production), thermal energy storage and electronic 
regulation of process of biogas production, 3 – biogas holder 
integrated in container for mechanical protection, 4 – hydrolysing 
unit for hydrolysis of solid biomass, 5 – dosing system for adding 
solid biomass connected with milling unit for mechanical pre-
processing of solid biomass with milling. 
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are achieved. When the adsorbent is saturated, 
it is recycled by reducing the pressure - the 
process is reversible. After the process of 
purification and upgrading of biogas to the 
biomethane phase is completed, biomethane is 
obtained at the exit of processing system, with 
a minimum purity in the range of 97 - 99 %
methane. Physical and chemical properties 
of biogas at input and biomethane at output 
are continuously measuring with computer 
controlled electronic measuring system.

By alternately increasing and lowering the 
pressure in the adsorbent vessels, biogas 
purification and the release of bound impurities 



plant oils (kits for conversions).

- Development and production of micro CHP 
units on waste edible oils or pure plant oils for 
production of electricity and thermal energy. 

- Technologies for processing of agricultural 
biomass into solid fuels (crops residues, 
orchard an vineyard residues). 

 

Micro modular unit for cleaning 
vegetable oils 

The used (waste) edible oil obtained from the 
collection process in households and different 
public institutions is further processed in a 
filter station for the treatment of used edible 
oil. The oil thus obtained is intended to be used 
for the propulsion of diesel powered vehicles 
and working machines which are converted for 
use, used edible oils or low quality vegetable 
oils, oil cogenerators and for other technical 
purposes. At the filter station, a process of 
coarse and fine mechanical oil cleaning is 
performed. The process is performed in several 
stages, starting with pre-oil purification, 
where various mechanical particles and water 
is eliminated. In the next phase, the oil is 
pumped into the part of the unit where the 
oil is sedimented and preheated. From this 
part of the unit, the oil is pumped to a coarse 
oil filtration unit to remove impurities (up 
to a particle diameter of 25 μm). In the next 
phase, fine filtering is performed in a two-stage 
manner on the fine filters unit. First stage of 
fine filtering is up to a particle diameter of 
5 μm and the final particle size of the fine 
filtration unit is up to 1 μm (this cleaning is 
required to drive modern oil powered diesel 
engines). To control the operation of the entire 
oil filter station, an electronic control unit is 
provided for controlling pumping, heating, 
filtering and monitoring its proper functioning. 
The cleaned oil is stored in a final container 
connected to the oil dispensing unit (pump, 

quantity oil counter and filling gun) in the 
tanks of vehicles with converted diesel engines 
to use pure vegetable oil. All assemblies of the 
oil purifier filter station are attached to a metal 
carrier - a box structure that can be transported 
by a forklift truck. Oil traps are located below 
the mentioned box structure. The entire load-
metal box structure is housed in isolated metal 
container, with double doors installed at the 
front of the container to allow access to all 
parts and assemblies of the filter station during 
operation process and maintenance. 

Systems for using waste edible oils on 
diesel engines 

The system for the use of waste edible oils or 
fresh vegetable oils of lower quality, allows 
lower consumption of mineral diesel fuel, 
lower greenhouse gas emissions and higher 
economy (replacement of mineral diesel fuel 

with vegetable oil) of engine operation. The 
use of waste vegetable oil to drive vehicles 
and machines also results in a lower carbon 
footprint of the vehicle or machine. All 
components of the system are integrated in 
a protective structure - a metal housing with 

The Department of Agricultural Engineering 
and Energy performs research, development 
and professional work in the field of 
renewable energy sources, rational energy 
consumption and technologies for mechanised 
production and processing in agriculture. 
For decades, we have also been participating 
with the Slovenian industry of agricultural 
machinery and process technique in the field 
of developing and testing new machines and 
technologies. 

Renewable Energy Sources 

Energy requirements of agriculture can be 
successfully replaced with renewable energy 
sources. The activities of the Department of 
Agricultural Engineering and Energy have 
thus for several decades been focused on 
research and development work in this field 
(with an emphasis on biofuels such as biogas, 
biomethane, fresh and used vegetable oil, 
agricultural harvest residues, etc.). 

Developed technologies 

- Development of micro biogas plants with 
using of biogas for heat production or CHP 
(producing heat and electricity) or biomethane 
production, design of micro biogas plants, 
energy measurements on biogas plants, 
optimization of operating parameters of micro 
biogas plants, processing of different types of 
substrates on biogas plants, etc.).

- Technologies for mechanical extraction of oils 
from oil plants (development and production 
of micro and small machinery for the 
mechanical extraction of oil seeds, design and 
production of micro oil mills, etc.).

- Conversion of diesel engines of tractors, 
working machines and other vehicles on pure 

sheet metal walls (oil tank and oil heater are 
additionally insulated). The system operates 
on the principle of two tanks (mineral diesel 
is used to start the engine, when the engine is 
heated to operating temperature, the system 
automatically switches to oil). The vegetable 
oil is preheated on a heat exchanger and 
additionally heated at a special electrical 
heating unit at a temperature of 70 to 80 °C 
(at the mentioned temperature the viscosity 
of the vegetable oil is approximately equal to 
the viscosity of the mineral diesel fuel). The 
operation of the system for the use of waste 
edible oil or fresh vegetable oil is monitored by 
an electronic control unit.

Production of vegetable oil on 
decentralised way 

Department offers screw type presses - AIS P
for continuous cold pressing of plant oils 
from different oilseeds. It also allows the 
simultaneous acquiring of protein feed for 
animals, posed by cake of pressed seeds. The 
presses can be used on farms, laboratories and 
universities for demonstration and experimental 
purposes, as well as in small oil plants for 
decentralized oils extraction.

Benefits of presses AIS P 

- Lightweight, 
compact, desktop 
design, takes little 
space and allows 
the pressing of 
oil anywhere and 
anytime.

- Energy efficient 
due to low energy 
consumption (in 
permanent work 

System for using waste edible oil on diesel engine of tractor 

Press AIS P 60 for mechanical 
extraction of oils from oilseeds
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The Department of Agricultural Engineering 
and Energy performs research, development 
and professional work in the field of 
renewable energy sources, rational energy 
consumption and technologies for mechanised 
production and processing in agriculture. 
For decades, we have also been participating 
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bellow 800 W/h).

- Easy maintenance due to direct drive - need 
only occasional lubrication.

- Few parts - easy cleaning.

Micro biomethane modular plant 

By using own sources of renewable energy, 
agriculture can significantly contribute to 
the economy of production and lowering of 
GHG emissions. With the introduction of 
biomethane use in agriculture, it can also 
partly reduce the energy dependence on fossil 
fuels and significantly reduce GHG emissions. 
Micro biomethane modular plant is result of 
joint development work of Omega Air and 
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of Agricultural Engineering and Energy. 
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upgrading biogas to the biomethane phase, 
bellow 30 Nm3/day of biomethane) and 
measuring the different physical and chemical 
properties of biogas and biomethane for 
research, development and educational work. 
In its current form it is intended for students 
and professionals who are being introduced 
to the field of biomethane for energy use. 
Biomethane from the plant can be used as 
a fuel for tractors, working machines and 
vehicles on methane or also used on diesel 
engines on two fuels (diesel fuel and methane). 
In addition to energy (biomethane) at the exit 
of the biomethane plant is produced digestate, 
used as a quality organic fertilizer.

Various impurities are removed from raw 
biogas in first phase of biogas cleaning. In 
second stage following separation of methane 
and other gases by Pressure Swing Adsorption 
(PSA). Biogas is compressed and fed into 
adsorbent vessels, where CO2 and other gas 
impurities are extracted by adsorption on 
adsorbent material under higher pressure. 

Biomethane modular unit – container with adsorbent vessels 
(Pressure Swing Adsorption – PSA) and computer controlled 
electronic measuring system for continuously measuring physical 
and chemical properties of biogas and biomethane 

Micro adsorbent vessels for cleaning and 
upgrading of raw biogas to biomethane 

Parts of modular micro biogas plant: 1 – digester, 2 – energetic 
container with units for: processing of input substrate, cleaning 
of biogas (first stage), biogas powered cogeneration (electrical and 
thermal energy production), thermal energy storage and electronic 
regulation of process of biogas production, 3 – biogas holder 
integrated in container for mechanical protection, 4 – hydrolysing 
unit for hydrolysis of solid biomass, 5 – dosing system for adding 
solid biomass connected with milling unit for mechanical pre-
processing of solid biomass with milling. 

1

2

3

4 5

are achieved. When the adsorbent is saturated, 
it is recycled by reducing the pressure - the 
process is reversible. After the process of 
purification and upgrading of biogas to the 
biomethane phase is completed, biomethane is 
obtained at the exit of processing system, with 
a minimum purity in the range of 97 - 99 %
methane. Physical and chemical properties 
of biogas at input and biomethane at output 
are continuously measuring with computer 
controlled electronic measuring system.

By alternately increasing and lowering the 
pressure in the adsorbent vessels, biogas 
purification and the release of bound impurities 
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GHG emissions. With the introduction of 
biomethane use in agriculture, it can also 
partly reduce the energy dependence on fossil 
fuels and significantly reduce GHG emissions. 
Micro biomethane modular plant is result of 
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Agricultural Institute of Slovenia, Department 
of Agricultural Engineering and Energy. 
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upgrading biogas to the biomethane phase, 
bellow 30 Nm3/day of biomethane) and 
measuring the different physical and chemical 
properties of biogas and biomethane for 
research, development and educational work. 
In its current form it is intended for students 
and professionals who are being introduced 
to the field of biomethane for energy use. 
Biomethane from the plant can be used as 
a fuel for tractors, working machines and 
vehicles on methane or also used on diesel 
engines on two fuels (diesel fuel and methane). 
In addition to energy (biomethane) at the exit 
of the biomethane plant is produced digestate, 
used as a quality organic fertilizer.

Various impurities are removed from raw 
biogas in first phase of biogas cleaning. In 
second stage following separation of methane 
and other gases by Pressure Swing Adsorption 
(PSA). Biogas is compressed and fed into 
adsorbent vessels, where CO2 and other gas 
impurities are extracted by adsorption on 
adsorbent material under higher pressure. 

Biomethane modular unit – container with adsorbent vessels 
(Pressure Swing Adsorption – PSA) and computer controlled 
electronic measuring system for continuously measuring physical 
and chemical properties of biogas and biomethane 

Micro adsorbent vessels for cleaning and 
upgrading of raw biogas to biomethane 

Parts of modular micro biogas plant: 1 – digester, 2 – energetic 
container with units for: processing of input substrate, cleaning 
of biogas (first stage), biogas powered cogeneration (electrical and 
thermal energy production), thermal energy storage and electronic 
regulation of process of biogas production, 3 – biogas holder 
integrated in container for mechanical protection, 4 – hydrolysing 
unit for hydrolysis of solid biomass, 5 – dosing system for adding 
solid biomass connected with milling unit for mechanical pre-
processing of solid biomass with milling. 
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are achieved. When the adsorbent is saturated, 
it is recycled by reducing the pressure - the 
process is reversible. After the process of 
purification and upgrading of biogas to the 
biomethane phase is completed, biomethane is 
obtained at the exit of processing system, with 
a minimum purity in the range of 97 - 99 %
methane. Physical and chemical properties 
of biogas at input and biomethane at output 
are continuously measuring with computer 
controlled electronic measuring system.

By alternately increasing and lowering the 
pressure in the adsorbent vessels, biogas 
purification and the release of bound impurities 
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