
Contact:
Patryk Chaja

patryk.chaja@imp.gda.pl

PolishAcademyof Sciences ResearchCentre JabĠonna, Poland

Energy Conversionand RenewableResources 

KEZO Research Centre

Work of the KEZO Research Center 
on energy systems including biomass

mailto:sbykuc@imp.gda.pl


Who we are and where are we going

Å establishedin 1965- over60yearsof experience

Å over220employees,including30professors

Å 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, energystorages

External laboratory of the IMP PAN

ultimately a Center of Excellence in 
the field of clean energy technologies



Research
Centre 
Offer

Research

and 
Development

Exploitation
researchof new

technologies

Demonstration
of  

technologies

Education
& promotion

Prosumer
energy 
market

Exhibitions, 
fairs, 

conferences

L1

L2

L3

L4

L5

mT+E

- Plus Energy Micro ςTechnologies
- CleanTransportation

KEZO ResearchCentre



ÅKEZO ςlaboratories

Solar Technology Laboratory

Micro-CogenerationPlantsand Ecological
BoilersLaboratory

Wind Energy Laboratory

SafetyEngineering Laboratoryfor Energy Generation

IntegratedPlus-Energy Laboratory



Buildingof a Centre is the spacefor work,
but alsothe living laboratory.

We utilize all the locallyavailable
sourcesof RES:

- Sun
- Wind
- Geothermalenergy
- Biomass

We store heat, coldand electricity:
- BTES
- TTES
- LHTES (with PCM)
- Hybridenergystorage(VRFB, Li-Ion,    
gelbatteries)

We utilize waste heat:
- productionof electric power
- productionof cold

We supportdevelopment of ecological
transport:

- EV chargingstation(V2G)
- e-vehicle

We monitor and manageproductionand consumptionof energy in Centre
- ExpandedBMS : a localƳƛŎǊƻ αǎƳŀǊǘ gridέ in the future



KEZO Centre- Test-sidefor devices producingand storingheat, cold

and electrity from RES as well as test sideof software for management of 
generationand consumptionof energy

Depictedinstallationsplay rolesof:
-Demonstratorsof modern technologies(majorityof them isnot yet availableat the Polishmarket) 
- researchobject (metering, data acquisitionand analysis, control)
- functional systems  supplyingbuildingof the Center in heat, coldand electricity



Productionof electricity

Wind turbines:
- with horizontalaxis
- with vertical axis- 2 Darrieusturbines



Productionof electricity

Photovoltaics:
- monocrystallinecells
- policrystallinecells
- PVT panels
- thin-film cells
- transparent panels
Tracker, sheds, BIPV



HeatProduction

Solarcollectors:
- vacuum-tube αheat pipeέ type
- direct- flow type
- flat-plate type

Boilers:
- biomass-fired
- gascondensing

Heatpumps:
- ground- sourcehigh-temperature with CO2 

- air-source
- absorptionheat pump air/water supplied
with gas



Productionof heat and power in cogeneration

Biomasssystems:
- biomassgasifierwith CHP unit 
coupledwith ignition engine
30kWe/80kt
- CHP unit coupledwith pellet-fired
Stirling engine

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

PVT type photovoltaic panels



ColdProduction

Waste heat utilizing systems:
- Absorptionchillersutilising heat
from solarcollectorsand waste heat
from testing rigs

Heatpumps:
- ground- sourcehigh-temperature with
CO2

-absorptionheat pump air/water supplied
with gas



Heat, coldand electricity storages

Coldstorage:
- Icewater accumulationtank 5m3

Heatstorages:
- high and low temperature accumulationtank 2x 5m3

-TTES (Tank Thermal Energy Storage50m3)
- BTES (BoreholeThermal Energy Storage)
- LHTES (Latent HeatThermal Energy Storageutilising
PCM 2x1 m3)

Electricitystoragesystem:
- accumulator
- lithium ion energystorage
- vanadiumredoxflow battery
- electricvehicleby V2G chargingstations



Integration of sources, storageand energyreceiversin KEZO Centre

ExpandedBMS system



ExpandedBMS system

Architecture of BMS system in KEZO ResearchCentre

BMS SYSTEM L5 BUILDING 
GROUNDFLOOR VIEW

BMS SYSTEM B2 BUILDING 
GROUNDFLOOR VIEW


