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The main scientific task, which also constitutes fundamental research of the Institute, focuses on
energy conversion in flows. Over the last few years, we have changed our scientific policy and have
started to build a new scientific specialization viz. - small-scale distributed power engineering based
on renewable energy sources, especially in the form of domestic cogeneration power plants.
The Institute has been a coordinator of several European projects within the frame of FP6, FP7 and,
recently, Horizon 2020. The Institute is also a leader of work packages in over a dozen European
projects and in several NATO projects. The Institute is the coordinator of the largest and most important
Polish consortium in the field of eco-energy, the Baltic Eco-Energy Cluster (BKEE).
The Institute was awarded the “Green Phoenix” in recognition of its activity in the field of ecoenergy, as well as the “Quality of the Year” award in 2010 and 2013 in the research projects' category,
and honoured with the “Diamonds of Forbes” and “Business Gazelle” awards in 2014.

founded in 1956
the leading scientific unit of PASci in Northern Poland
and the second largest in the country
over 220 employees, including 96 with a scientific
degree (30 nominated professors)

The IFFM is a state-funded research institute which is also open to other sources of funding
including applying for European and Polish research grants and industrial projects. The Institute is fully
compliant with the new European energy regulations.

Motto of the Institute: Combination of basic and applied research
We focus on the high efficiency of distributed heat & power cogeneration to stimulate high-tech and
modern technology within the Polish industry. We work on novel issues connected with microturbines,
boilers, conversion of biogas, solar and wind energy. Every second researcher working at the Institute
acquires one industrial project each year, which is the highest indicator for industrial projects among
all the institutes under PASci.

Disciplines represented at the Institute:
energy conversion in flows
distributed small-scale heat & power generation based on renewable energy sources
Combined Heat and Power (CHP) technology, energy storage, wind and water turbines,
and plus energy technologies for private buildings
photovoltaics
diagnostics of steam turbines
machine mechanics (computer analyses, vibrations, rotor dynamics, model-based
diagnostics, expert systems)
high-temperature gasification and gas/syngas cogeneration
aerodynamics and aviation, new materials, condition monitoring and smart structures
plasma and laser engineering
nanomaterials
small-scale hydropower plants

Polish Academy of Sciences
Research Centre in Jabłonna
Energy Conversion and Renewable Resources
The centre is the most modern research complex dealing with
the use of renewable energy in Poland and one of the most
modern in Europe.
The centre provides a framework for carrying out IMP PAN's
research projects and projects carried out in consortium
with other Polish Academy of Sciences' institutes,
universities as well as R&D entities closely related
in terms of energy conversion from renewable
resources. One of the main objectives of the centre
is to conduct research on strategies
in the development of renewable resources,
renewable and unconventional energy
sources, biofuels, ecological effects
of energy conversion and implementation
of new technologies from
the field of new and renewable
energy resources
and energy storage.

The research infrastructure of the Polish Academy of Sciences Research Centre
“Energy Conversion and Renewable Resources” consists of five laboratories which
are complementing each other:

Solar Technology Laboratory,
Micro-Cogeneration Plants and Ecological Boilers Laboratory,
Wind Energy Laboratory,
Safety Engineering Laboratory for Energy Generation,
Integrated Plus-Energy Laboratory.

Laboratory of Photovoltaic Cells
and Solar Collectors
UV degradation setup

First in Poland large-scale AAA steady-state solar simulator

The Laboratory of Photovoltaic Cells and Solar Collectors
is dedicated to detailed characterization of laboratoryscale and large-scale photovoltaic cells, and solarthermal systems under sun simulated illumination.
The laboratory is equipped with high-quality solar
simulators (AAA), a quantum efficiency measurement
system and a UV- preconditioning system.

SOLAR TECHNOLOGY LABORATORY

Solar-thermal system testing

The large-scale solar simulator from Eternal Sun is the first simulator in Poland to provide
constant light irradiation on a 1.5 x 2 m2 area and one of a few in Europe.
It was recognised as today's top photovoltaic technology by the PV magazine in 2015, as
technology allowing measurements taken on third generation photovoltaic panels
exhibiting light soaking effect.

Laboratory scale small simulator

Quantum Efficiency
and Spectral Response

The laboratory conducts:
measurements of IV curves for PV panels with maximum dimensions of 1.5 x 2 m2
under constant illumination (AM0 or AM 1.5), at different angles between the panel
and the light source, and determination of solar cell parameters: Isc, Imp, Voc, Vmp, FF, Pmax,
photoconversion efficiency, Rseries, Rshunt, and standard test conditions (STC) data,
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characterization of laboratory-scale photovoltaic cells up to 16 x 16 cm under constant
illumination (beam-down) and determination of solar cell parameters,
preconditioning tests of solar panels under constant UV illumination
(degradation tests),
characterization of spectral response (internal and external quantum efficiency)
of photovoltaic cells in the range of 200-1100 nm dedicated single photovoltaic cells,
testing of solar-thermal systems: collectors under constant illumination
and in windy conditions.

Laboratory of Studies on Heat Pump
Operating Parameters
The facility enables comprehensive research of refrigeration and air conditioning systems and heat
pumps in steady-state and dynamic load conditions in a wide range of operational parameters.
Due to its specificity, the test bench is particularly suitable for a variety of multiparametric
optimization research tasks.

SOLAR TECHNOLOGY LABORATORY

Channel for investigation of heat transfer and flow
in a heat pump evaporators and condensers

List of tasks which can be performed at the experimental facility:
research on coupled operation of a heat pump with a set of four photovoltaic thermal
cells in natural lighting conditions for a given upper heat source thermal load,
Photovoltaic thermal
system (PVT)

research on operation of four photovoltaic thermal cells in natural lighting conditions
with a cell-powered working fluid pump,
research on operation of liquid-liquid, air-liquid, liquid-air and air-air type heat pumps
for various thermal loads up to 16 kW, for steady-state conditions according to PN-EN
14511 and PN-EN 16147 standard as well as for dynamic load operating conditions,
research on the operation of refrigeration and air conditioning devices for various thermal
loads up to 16 kW, for steady-state conditions according to PN-EN 14511 standard
as well as for dynamic load operating conditions,
research on heat pumps, refrigeration and air conditioning devices with variable,
controlled output, multiparametric device optimization, device automatics and control
systems' optimization,
research on refrigeration compressors,
research on heat exchangers.

Experimental stand
for investigation
of heat pumps
operating
parameters

The facility incorporates a precise, controlled heat load which enables achieving highly accurate and
stable measurement parameters. The thermal load appliances feature a separate precise
measurement system for thermal performance calculations.

Laboratory of Studies on Flow Structures
in Heat Transfer and Electrostatic
Precipitation Processes
The experimental facility enables comprehensive testing of operation performance parameters and
the bases of physical processes occurring during electrisation and removal of dust contaminants (fly
ash) from the flow, particularly in distributed biomass energy sources. The experimental facility also
enables research of heat exchange processes during the flow of gas through the heat exchanger.

Aerosol particle size spectrometer LAP 322

SOLAR TECHNOLOGY LABORATORY

Operational principle
of the measurement
system

Example of flow structure between the electrodes

Due to its specificity, the test bench enables:
research on flow structures and heat transfer in air-to-liquid heat exchangers,
research on flow structures in air-to-air heat exchangers,
performance measurements of the entire passage as well as individual electrodes
and their particular regions,
visualization of flow field distributions in interelectrodes
and near-electrode surface areas,
measurement of the current flow in specific areas of collecting electrodes.
The experimental facility enables measurements of real-life gas composition (outflow gas simulators)
and of actual-source-ashes (system of ash introduction into the flow). The test bench also enables
operation in a real-life range (100 kV) of voltages supplied at the electrodes and the actual passage
width dimensions (interelectrode distance between 400 mm and 500 mm).
The experimental stand for flow structures study in heat transfer
and electrostatic precipitation processes

The experimental facility is suitable for testing fly ash generated by the combustion of biomass as well
as special (e.g. waste) fuels. The closed gas circulation is safe for the employees and the laboratory
room, as it eliminates the negative impact of fly ash and combustion gas simulators.

MICRO-COGENERATION PLANTS AND ECOLOGICAL BOILERS LABORATORY

Laboratory of Phase Change
Material and Heat Storage
The laboratory enables the investigation of heat storage technologies using PCM materials. The
laboratory is equipped with a universal test stand for analyses of thermal energy storage with phase
change (dedicated to systems using RES). The testing rig also includes 6 different designs of heat
storage and is equipped with fully regulated thermal loads. An integrated thermal load of up to 32 kW
supplies and removes liquid from the storage at a temperature of up to 310°C, using a hightemperature thermal oil. The system can also operate with lower temperatures between -20°C and
90°C, using glycol. The test stand is also equipped with a dedicated cooling system with a thermal
capacity of 60 kW. The advanced control system of the test rig allows precise adjustment of heating
and cooling characteristics and, consequently, the analysis of charging and discharging of the heat
storage.
The laboratory makes it possible to implement research of thermal energy storage by means of
phase change material in a comprehensive manner - in the form of cold below 0°C, and in the form of
high temperature heat of up to 300°C.

Heat and cold energy storage system

The scope of the research that can be implemented in the Laboratory:
research on various heat storage prototypes with phase change materials on a universal
test stand with advanced regulation abilities,
research both on high temperature (>100° C) and low temperature storage,
research on "cold storage"(<0°C),
analysis of active and passive heat storage technologies,
Set of solar collectors
- one of the heat sources
for PCM laboratory

analysis of the possibility of increasing coefficients of thermal conductivity of phase
changing materials,
analysis of the possibilities of improving thermal properties and heat flow dynamics
of different heat storage designs using PCM,
research on non-typical materials for heat storage applications: refrigerants, solvents.

MICRO-COGENERATION PLANTS AND ECOLOGICAL BOILERS LABORATORY

Laboratory of Micro ORC
Technologies
The test stand set at the Laboratory is a part of the Micro-Cogeneration Plants and Ecological Boiler
Laboratory - L2. The laboratory is equipped with high-quality research devices which enable precise
measurements and analyses of thermal and flow phenomena, analyses of different configurations of
thermal cycles and prototype testing.
The lab consists of several demo and research test stands: the prototype test stand of micro CHP
ORC unit, a stand for testing microturbines and energy storage integration as well as a research
stand for various thermodynamic cycle analyses.

Four stage radial turbine - 24000rpm/2kWe

Microturbine and energy storage
integration test stand

One stage radial turbine - 30000rpm/2,5kWe

Modern laboratory equipment enables the following scope of research:
analysis of heat transfer processes and their dynamics for different types of heat
exchangers for power ratings from several kW to 300 kWt,
research on microturbines working in ORC systems with power up to 50 kW,
research on cogeneration and trigeneration systems with simultaneous
production of electricity, heat and cold,
Heat source - high temperature oil heater -300kWt/3500C

The laboratory has an efficient source of heat in the form of a hightemperature oil heater with a capacity of 300 kWt and a max. temperature
of 350°C, with a precise temperature control system and three points of
delivery. Heat removal from the test stands is provided by the cooling
systems allowing the use or storage of heat for future heating purposes.
Laboratory test rigs have the ability to work together with the infrastructure
of solar collectors, heat storage and cold production.

analysis of the possibilities of using waste heat from technological processes
to develop the ORC cycle using low temperature heat for electricity production,
analysis of thermodynamic cycles with the use of non-typical operating fluids,
methods of energy efficiency improvement of cogeneration and trigeneration systems,
development of integrated hybrid systems with the use of ORC, heat storage
with PCM and solar collectors,
analysis and modelling of cogeneration and trigeneration thermodynamic systems.

MICRO-COGENERATION PLANTS AND ECOLOGICAL BOILERS LABORATORY

Laboratory of Diagnostics
and Environmental Analysis
The research work conducted by the Diagnostics
and Environmental Analysis Laboratory is related to
the widely understood diagnostics of installations
which produce energy from renewable resources
and also other industrial installations.
The laboratory equipment includes a set of highclass thermographic cameras with gas detection
abilities and advanced analytical equipment for
noise analysis.

FLIR T420sc –high performance infrared camera

FLIR GF320 Infrared Camera
- gas leak detection and electrical inspections

Mobile sound level meter

Research carried out by the laboratory:

FLIR GF309 Infrared Camera
- designed for high temperature
industrial furnace applications

Acoustic camera

establishing new measurement and diagnostic methods using the possibility of observing
difficult-to-access locations and bugging areas from air (diagnostics of wind farms,
photovoltaic farms, solar thermal installations, extensive industrial installations, industrial
pipelines, etc.),
analysing heat energy losses in residential buildings and industrial facilities,
thermal analyses of heating installations at ground and underground level (fast identification
and localization of losses in large areas). The possibility of carrying out the above analysis
allows conducting research on crack formation in heating installations,
research work devoted to the operation of photovoltaic panels on solar farms (fast cell fault
location and a decrease of energy losses in the energy production process on solar farms),
monitoring all types of furnaces, heaters and boilers, particularly in the chemical,
petrochemical and utility industries.
preventative maintenance solution to spot leaks in piping, flanges and connections
in petrochemical operations,
non destructive inspections with active thermography IR-NDT – modular
real-time infrared imaging system.

MICRO-COGENERATION PLANTS AND ECOLOGICAL BOILERS LABORATORY

Test rig for testing
steam microturbines

Laboratory of micro-rotors
and bearings for micro CHP systems

Test rig for testing Stirling engines

The laboratory is dedicated to carrying out research and development work relating to small-sized
high-speed rotors which are applied to various types of microturbines. Research will also address
design optimization, selected aspects of materials science as well as operational testing. New nonconventional bearing technologies will also be developed. The key aim of research and development
work will focus on the development of new technological solutions dedicated to modern
microturbines which are increasingly being used in small CHP systems.

The main components of the laboratory are as follows:

Test rig for testing electric
power generators

test rig for testing gas microturbines,
test rig for testing steam microturbines,
test rig for testing Stirling engines,
test rig for testing electric power generators,
universal test rig for testing rotating systems,
ultrafast thermal imaging camera (up to 1 000 000 fps),
precise rotor balancing machines, capable of high revolution balancing,
multi-channel measurement system based on the Nl CompactRIO platform,
portable condition assessment devices and laser shaft alignment systems.

Test rig for testing
gas microturbines

The laboratory enables:
assessment of the dynamic behaviour and technical diagnostics
of power engineering machines,
design and analyses of fluid-flow machinery (e.g. steam microturbines),
balancing and alignment of rotors,
modal analysis of structures (experimental and computational),
analysis of fast-changing phenomena using an ultra-high-speed digital camera,
structural and thermal analyses, fluid dynamics, fluid-structure interaction (FSI),
selection and optimization of bearing systems,
temperature distribution measurement using a thermal imaging camera,
Universal test rig for testing rotating systems

design and construction of test rigs.

MICRO-COGENERATION PLANTS AND ECOLOGICAL BOILERS LABORATORY

Laboratory of Thermal Processing
of Biomass and Biofuels

Catalytic reactor
for syngas cleaning

Pyrolysis reactor

The laboratory enables research and development of ecological technologies of energy conversion,
whilst preserving stringent principles of environmental protection. The laboratory equipment
includes, amongst others, devices for bio-fuels production and systems for heat and power
generation, serving the tests and studies in the areas of:
Single particle pyrolysis and flow reactor

problems of pyrolysis, gasification and combustion,
aspects of biomass and waste utilization, including chemical analyses
of substrates and products,
methods of syngas cleaning to remove tars and particulates,
design and optimization of energy generation system devices (pyrolyzers, gasifiers,
boilers, syngas cleaning installations),
design of high-temperature heat exchangers.
EDX spectrometer

Gas chromatograph

The laboratory enables:
development of analytical methods,
design of small plants for the production of high-quality syngas from biomass,
design of systems for heat and power generation from municipal solid waste,
experimental studies of alternative fuels, including hazardous waste,
to consider their use for energy purposes,

Biomass
combustion chamber

Heat exchanger

sampling of fuels, bio-fuels, bio-components, water, sludge and soils,
chemical analyses of fuels and bio-fuels (e.g., gas composition,
full elemental composition, contents of liquid fuel),
testing of fuel properties,

Pipe furnance

theoretical/numerical analyses of heat and flow processes
in reactive granular materials.

Laboratory of Wind Energy

Matrix of wind tunnel fans

Wind tunnel

The Laboratory of Microscale Wind Energy is equipped with an open flow, low speed wind tunnel and
was designed for testing small-scale wind turbines.
The test rig at the L3 KEZO is an open-circuit type wind
tunnel operating in the suction mode with a maximum
flow velocity of 30 m/s. The test section length
is 4 metres and the cross section
is approximately 2 by 2 metres.

WIND ENERGY LABORATORY

Wind tunnel inlet

Stewart platform for measurements
of forces and torques

Honey comb at the inlet

We use the following sensors and measurement procedures
in our wind tunnel investigations:
flow velocity - movable cascade of 2D Hotwire-Anemometry,
forces and torques - Stewart platform with fibres based on FBG optical sensing,
deformation - optical measurements of wind turbine components' movement
under the influence of aerodynamic forces,
noise - portable acoustic camera for noise measurements and location of its source,
measurements of current generators' effectiveness.
Acoustic camera

Flow velocity distribution monitor

We perform measurements of the operating characteristics of wind turbines (torque, power, forces,
electric power, rotational speed, velocity distribution, blades deformation, noise) and numerical
simulations supporting the analysis and design of wind turbines, in addition to investigating other wind
energy related issues.

SAFETY ENGINEERING LABORATORY FOR ENERGY GENERATION

Laboratory of Gas Cleaning
The laboratory of gas cleaning is dedicated to investigating different devices related to the cleaning
of air. These can be devices contributing to the reduction of harmful emissions into the atmosphere
(e.g. DBD plasma actuators) or devices for purification of polluted gases, particularly for dust
removal (e.g. electrostatic precipitators - ESPs, electro-hydrodynamic cleaning devices).
Results of a laser flow visualization in a wire-plate type electrostatic precipitator

Laboratory set-up for laser flow diagnostics

Electrohydrodynamic flow
measured in an electrostatic
precipitator with a two-sided
spike electrode

The laboratory is equipped with a system for laser flow visualization and flow
velocity field measurements using the Particle Image Velocimetry (PIV) method.
It consists, among others, of the Nd:YAG laser and two fast CMOS cameras.
This enables instantaneous measurements of all three velocity components in
the laser plane. The laboratory is also equipped with the apparatus for
measurements of gas parameters, e.g. pollution with dust particles (particles
sized from 10 nm to 32µm). Moreover, the laboratory is equipped with a function
generator and a high voltage amplifier for supplying different devices with
almost any type of high voltage (in the range between - 30 kV and +30 kV) as well
as equipment for electrical parameters monitoring.

The laboratory enables:
laser flow visualization,
flow velocity field measurements with the 3C PIV method,
fractional measurements of the concentration/number of dust particles suspended in gas,
measurements of the fractional collection efficiency of filters and dedusting devices,
measurements of the electrical parameters of high-voltage supplied devices (e.g. ESPs).

Laboratory of Functional Materials
SAFETY ENGINEERING LABORATORY FOR ENERGY GENERATION

Stylus profilometer

The Laboratory of Functional
Materials plans to conduct
research concerning preparation
and characterization of
functional materials dedicated
for application in energy
conversion and storage devices.

The stylus profilometer provides
repeatable and accurate
measurements on a variety
of surfaces, covering traditional
2D roughness surface
characterization and step height
measurements.

The laboratory is equipped with:
a scanning electron microscope,
a stylus profilometer, and a
magnetron sputtering machine.

Examples of functional nanomaterials

Scanning electron microscope

The modular magnetron sputtering machine equipped with a turbomolecular pump allows thin films of
oxidizing and non-oxidizing metals or oxide films (e.g. indium-tin-oxide) to be deposited
on the substrate surface. The presence of a built-in quartz microbalance sensor ensures
precise control of the thickness of the evaporated film.

The laboratory enables:
high-resolution imaging of a material's surface and the cross-section area
using scanning electron microscopy,
deposition of thin layers composed of noble and oxidizing metals
with a precisely defined thickness,
characterization of layers (sample thickness up to 50 mm): surface roughness
verification, thickness determination, solar trace analysis, verifying design
and performance of microfluidics.
Scanning electron microscope allows surface of investigated specimens to
be observed, including biological samples and advanced materials with
extremely high magnification (up to 300 000).

The equipment present in the laboratory of materials could also be used for investigations in other
fields where nanomaterials, specific sample preparation or surface analyses play an important role.

SAFETY ENGINEERING LABORATORY FOR ENERGY GENERATION

Laboratory of Systems for Safety
The Laboratory of Systems for Safety was created
in cooperation with the Institute of Fundamental
Technological Research of the Polish Academy of
Sciences in Warsaw. The combination of the most
advanced methods of additive manufacturing and
complementary infrastructure of the IPPT PAN
provides the possibility to conduct complex
research for increasing safety of energy and
transportation systems.

The scientists working in the laboratory
have experience in modelling and
designing systems for structural monitoring
and impact energy absorption as well as in
designing professional electronics for
industrial applications.

Aerosol Jet Printing

Semi-automatic rework system

In particular, the research will focus on:
development of structural health monitoring systems (SHM) for monitoring
and prediction of life cycles of energy infrastructure,
design of new systems for passive and adaptive structural
protection against dynamic loads,
design and manufacturing of electronic devices for control,
measurement and diagnostics of energy systems,
modelling and manufacturing of advanced structural components
based on additive methods.
Laser sintering system EOSINT M 280
for the production of tooling inserts,
prototype parts and end products

The laboratory provides resources enabling professional design and manufacturing of advanced
electronic devices, including application of thin layers of materials on 3D surfaces with aerosol jet
printing technology, and research on manufacturing metal parts by means of direct laser sintering.

Laboratory of CHP Systems

Absorption chiller

INTEGRATED PLUS-ENERGY LABORATORY

The Laboratory of CHP Systems is an integral part of the Integrated Plus-Energy Laboratory. It is
located mainly in the L5 building and its role is to demonstrate and test the latest technologies of
combined heat and electricity generation. The laboratory equipment includes several micro CHP
units with power from 1kWe and 20kWt, up to 30kWe and 80kWt, representing various technologies.
These systems are based on: gas reciprocating engines, external combustion engines (Stirling), gas
microturbines and fuel cells. The Laboratory also includes a heating system with a gas and biomass
boiler, a gas turbine with a capacity of 120kWe, co-functioning with 20kWe ORC power system using
low temperature heat, a piston engine CHP system based on syngas from biomass gasification unit,
absorption cooling systems using waste heat and heat solar collectors, heat pumps and heat
storage.
These laboratory units are integrated and controlled via a local energy management system
managing production, distribution and consumption of electrical energy.

Micro CHP

Heat storage

The Laboratory enables the following activities:
demonstration of innovative cogeneration technologies for applications
in distributed energy systems,
testing and certification of new devices before their introduction onto the market,
Gas turbine CHP system

cooperation of multiple devices within the distributed energy systems for various scenarios,
distributed energy production system simulation and experimental verification,
analysis of trigeneration systems: electricity, heat and cold,
research on hybrid systems: ORC and gas turbines: co-generation and energy storage,
integrated photovoltaic systems and heat pumps (PV/PC), photovoltaic
and solar collector (PVT),
comparative analysis of various cogeneration technologies: combustion engine, external
combustion engine, ORC, cooperation with warehouses of heat and electricity,

Low temperature
ORC system working
on waste heat

integration of microCHP with unstable sources of electricity from renewable sources:
small wind turbines, photovoltaics - stabilization of energy production.

Laboratory of Monitoring
and Management
of Energy in the Building
The laboratory operates on the basis of an extended BMS system and specialist software for the work
devoted to the search for optimum energy balance for a variety of renewable energy devices
operating in a power grid.
This laboratory also includes a set of central
loT (Internet of Things) allowing for
communication and control of equipment
located in a statistical household.

generator

consumer/
storage

distributed
generator

distributed
generator

consumer

central
generator

consumer/
distributed generator

INTEGRATED PLUS-ENERGY LABORATORY

consumer

consumer
Example of Smart Grid network

The laboratory enables:
monitoring the local heating and energy networks,
Advanced Building Managment
Systems (BMS) in RC Jabłonna

creating different operational scenarios for specific solutions (real or virtual),
development of optimal managing algorithms for specific energy infrastructure,
cooperation with other research units on the subject of energy management
in the context of a smart grid,
simulations of renewable energy systems integrated into a "smart-grid" network
to ensure an effective management of production and distribution
of thermal and electric energy,
operation analysis of cogeneration units under various demand scenarios
for heat and electricity,
simulation of cogeneration units in terms of real objects.

MOTTO OF THE CENTRE:

Micro Plus-Energy Technologies
for houses and public buildings

Solar Technology Laboratory

L1

lab-L1@kezo.pl

Micro-Cogeneration Plants and Ecological Boilers Laboratory

L2

lab-L2@kezo.pl

Wind Energy Laboratory

L3

lab-L3@kezo.pl

Safety Engineering Laboratory for Energy Generation

L4

lab-L4@kezo.pl

Integrated Plus-Energy Laboratory

L5

lab-L5@kezo.pl
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