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Who we are and where are we going

• established in 1965 - over 60 years of experience

• over 220 employees, including 30 professors

• research in the fields of: fluid mechanics, 
multiphase flows, thermodynamics and heat 
transfer, machine mechanics, tribology and 
diagnostics of energy machines, modern energy
systems, RES, energy storages

External laboratory of the IMP PAN

ultimately a Center of Excellence in 
the field of clean energy technologies
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• KEZO – laboratories

Solar Technology Laboratory

Micro-Cogeneration Plants and Ecological
Boilers Laboratory

Wind Energy Laboratory

Safety Engineering Laboratory for Energy Generation

Integrated Plus-Energy Laboratory



Building of a Centre is the space for work,
but also the living laboratory.

We utilize all the locally available
sources of RES:

- Sun
- Wind
- Geothermal energy
- Biomass

We store heat, cold and electricity:
- BTES
- TTES
- LHTES (with PCM)
- Hybrid energy storage (VRFB, Li-Ion,    
gel batteries)

We utilize waste heat:
- production of electric power
- production of cold

We support development of ecological
transport:

- EV charging station (V2G)
- e-vehicle

We monitor and manage production and consumption of energy in Centre
- Expanded BMS : a local micro „smart grid” in the future



KEZO Centre- Test-side for devices producing and storing heat, cold

and electrity from RES as well as test side of software for management of 
generation and consumption of energy

Depicted installations play roles of:
-Demonstrators of modern technologies (majority of them is not yet available at the Polish market) 
- research object (metering, data acquisition and analysis, control)
- functional systems  supplying building of the Center in heat, cold and electricity



Production of electricity

Wind turbines:
- with horizontal axis
- with vertical axis- 2 Darrieus turbines



Production of electricity

Photovoltaics:
- monocrystalline cells
- policrystalline cells
- PVT panels
- thin-film cells
- transparent panels
Tracker, sheds, BIPV



Heat Production

Solar collectors:
- vacuum-tube „heat pipe” type
- direct- flow type
- flat-plate type

Boilers:
- biomass-fired
- gas condensing

Heat pumps:
- ground- source high-temperature with CO2 

- air-source
- absorption heat pump air/water supplied
with gas



Production of heat and power in cogeneration

Biomass systems:
- biomass gasifier with CHP unit 
coupled with ignition engine
30kWe/80kt
- CHP unit coupled with pellet-fired
Stirling engine

Gas systems:
- fuel cell
- Stirling engines
- ignition engines
- gas microturbine 100kWe/165kWt

PVT type photovoltaic panels



Cold Production

Waste heat utilizing systems:
- Absorption chillers utilising heat
from solar collectors and waste heat
from testing rigs

Heat pumps:
- ground- source high-temperature with
CO2

- absorption heat pump air/water supplied
with gas



Heat, cold and electricity storages

Cold storage:
- Ice water accumulation tank 5m3

Heat storages:
- high and low temperature accumulation tank 2x 5m3

- TTES (Tank Thermal Energy Storage 50m3)
- BTES (Borehole Thermal Energy Storage )
- LHTES (Latent Heat Thermal Energy Storage utilising
PCM 2x1 m3)

Electricity storage system:
- accumulator
- lithium ion energy storage
- vanadium redox flow battery
- electric vehicle by V2G charging stations



Integration of sources, storage and energy receivers in KEZO Centre

Expanded BMS system



Expanded BMS system

Architecture of BMS system in KEZO Research Centre

BMS SYSTEM L5 BUILDING 
GROUNDFLOOR VIEW

BMS SYSTEM B2 BUILDING 
GROUNDFLOOR VIEW



Experimental stands for research of 
combustion processes and self-made test 

bench.

 Research on biomass gasification,
 Design of high-tech biomass boilers, 
 Chemical analysis of syngas and derivatives

Laboratory of Thermal Processing of Biomass and Biofuels



• 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,

• analysis of the possibilities of using waste heat from technological processes to develop the 
ORC cycle using low temperature heat for electricity production,

Laboratory of Micro ORC Technologies



The laboratory is equipped with gas turbine, ORC system using waste
heat, absorption cooling systems, set of micro CHP systems (fuell cell,
stirling, gas engine), a gasifier with a syngas engine, heat pumps, gas
boiler, biomass boiler with smart biomass storage – all this interconnected
in one system that is managed remotely.

Laboratory of CHP Systems

ORC 20kWe

Biomas gasifier 30kWe/80kwt



Smart Energy System

http://www.et.aau.dk/research-programmes/intelligent-energy-systems-
and-active-networks/



KEZO - Smart Energy System (selected units) 

Example of KEZO  Energy System  



2nd International Conference on Smart Energy Systems and 

4th Generation District Heating, Aalborg, 27-28 September 2016

KEZO „usual summer week”
Mix Solar Collectors+CHP+PV



• Monitoring of local heat and power network
• Development of different types of work 

scenarios for particular real or virtual 
approaches/solution

• Development of management algorithms 
• Regulation of demand and supply of energy
• EV infrasturcture integration

 Source: http://solutions.3m.com/wps/portal/3M/en_EU/SmartGrid/EU-Smart-Grid/

Smart Energy 
System

BMS 

Intelligent management of Energy flows in the Centre – local Smart Energy System

Planned evolution:

Micro scale:
office building, 

home

Macro scale:
municipality, citi
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Questions?
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