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Next generation of renewable energy sources, including solar, marine, and geothermal energy
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A few words about the institute

Institute of Fluid Flow Machinery of the
Polish Academy of Sciences in Gdansk
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Average employment

Total 205 emploees (160 full time)

120 scientific staff
— 30 professors
— 40 research fellows
— 50 research assistants

The greatest Institut of the PAS in north Poland
and the second largest in the country
Institute possesses all possible authorisations and academic rights,

Including the rights to award the title of full professor in the area
of mechanics as well as machine construction and exploitation.
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B I “Energy-plus” Research Centre of the
AS |n Jablonna

’;«:5;  largest ,,Green Energy” Strategic Project

= ITI?oIand (ARE - Autonomous Regions of Energy)

é [ Key project (Domestic micro-CHP/ Home Power Plant)

~ 4 - Baltic Ecoenergy Cluster

5 - MARE — WINT (Offshore Wind Turbines technology

6 - Other Projects




Wplus" Research Centre of the

PAS in Jabionna

Energy — Plus technology for small private and public
buildings.
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What the Center should offer?

'///_\\.
Cheap, hybrid
mini/mikro New solutions

CHP power for energy
JET : storage

‘(,//—_\\.
Local
Smart Grid

Applications
for ,cloud
computing”

MOTTO OF THE CENTER:
Micro Plus-Energy Technologies
for houses and public buildings

Centrum

( Badawcze
— o
Jabtonna

KONWERSJA ENERGII | ZRODEA ODNAWIALNE
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How to doit?

L1. Solar Technology Laboratory .

-~ Integrated

Plus-Energy
L2. Micro-Cogeneration Plants Laboratory
and Ecological Boilers Laboratory . .
L3. Wind Energy Laboratory .
+ Micro Plus-

Energy

L4. Safety Engineering Laboratory . Technologies
for Energy Generation
=i uT+E

Concept of laboratories in Jablonna
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Solar - Micro - combined
Technology Heat & Power L5 Integrated Energy-Plus

Laboratory Laboratory

L1 L2 3

Laboratory

Wind Energy
3@ Laboratory

o 4 Safety Engineering
L4 . Laboratory
~_for Energetics

uT + E
technologies
for energy-plus
houses
application product




Topographical location

Research Center

Technology Park
'GREEN ENERGY’

small and medium

companies
INCUBATOR

EXHIBITION
PAVILION
(for RES producers)

ARCHITE

CENTRUM A
. 7 AWCZE PAN
KONWERSJA ENERGH | ZROCEA OONAWALNE™

Aaron
02N R 144301
MR 14401, 14482, 1AASD, 1448006, 144809




Plus Energy Balance

In the energy-plus configuration in summer, autumn and spring when
there is sufficient sunlight the following devices will be activated:

* Photovoltaics
* The heat pump and absorption system

e Solar collectors

PV cells will produce about 200 kW of electrical power
Heat pumps will use 55 kW of electricity
We will get 155 kW of coolness and 160kW of heat

In summer, spring and autumn, we can realize the
Energy — Plus idea of the Center

&

NI= 145 kW may be transmitted to external grid.
(after securing own needs)




So our center will look like

South side
ith Integrated Plus-Energy Laboratory
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THE LARGEST ,,GREEN ENERGY”
PROJECT IN POLAND

Strategic Program

Advanced Power Generation Technologies

Task 4. Development of integrated technologies for the
production of fuel and energy from biomass, agricultural
waste and other

www.strateg-z4.imp.gda.pl

The main objectives of the project

Building and implementation of 16 pilot plant
demonstration.

These installations, as the main result of this offering, will
provide the basis for future deployments of new technologies
In the field of energy conversion of biomass and waste, and
construction of biogas systems integrated with co-generation
sets



ECO-ENERGY CHP STATIONS

BIOMASS CHP STATIONS

Biomass pellet boiler
(thermal output of 1.1 MW)
ORC Power Station

With electric Power 145 KW

MULTI-FUEL
BURNER

MICROTURBINE ORC

(LOW-TEMPERATURE
BOILING MEDIA)

FINAL EFFECTS: PROTOTYPES, DEMOS, CUSTOMER IMPLEMENTATIONS

MICRO WIND TURBINE
STATIONS

MICROGRIDS

h Vyy AN 0
SYSTEMS:

- SOLAR AIR-
CONDITIONING

Cheap wind turbine for i g
- FULE CELLS

Individual customers

SMALL
PHOTOVOLTAIC
STATIONS

S

MICRO HYDRO POWER
STATIONS

Low head hydro turbines



http://thefraserdomain.typepad.com/photos/uncategorized/turby_vert_windmill.jpg

ARE

Autonomous Regions of Energy

INSTALLATION "ZYCHLIN"

Communal Thermal Power
present state - todays view




Main task: to modernize the old heating plant and to build a
modern CHP station

Problem: what to do with excess of the heat in the summer
time?

Solution: building of ORC module (1), which operates all year

other modules (2,3,4) will be included depending on
the energy needs of the community

Voo e e, ORC
1 s
el g e —
o b
@

ORC module )L e- Steam module

0,83 MWt ’
Coal boiler 4 Gas engines
0,00 MWe L 3,10 MWe

17,00 MWt 3,40 MWt




Biomass gasification plant

Today: only the production of syngas with a low calorific value
and quality




Our Task: to build a modern CHP plant

Problem: how to improve the quality of syngas?
Solution: biomass pre-heating using waste heat

The result: the ability to burn syngas in the combustion
engine
Cogeneration: Electric Power of 500 KW
Syngas for commercial purposes
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Poligeneration Power Plant
Elements supplied and installed in the laboratory

The boiler thermal oil

Radial Cooler - asource of
heater - heat source of cooling the ORC
the ORC

IMP PAN: Laboratory of micro CHP



Key project Q

Operational Programme: Innovative Economy (POIG)

R&D PROJECT
»MODEL AGROENERGY COMPLEX IN

DISTRIBUTED COGENERATION OF

HEAT AND POWER"

Coordinator: IFFM-PAS




HOME MICRO POWER PLANTS

Electric current
—

| A AAS

Surplus
Power to Grid 10% 5% Flue
A Electric Loss
Power
100_% Fuel to i Cogen
Heating System

Unit

DisTRIBUTED ENERGY PEER REVIEW » DECEMBER 13-15, 2005 « ARLINGTON, VIRGINIA




Oil boiler with a cooling loop

f =1 472 Parameters:

e I Capacity 30kW, Maximum pressure 16bar

j; = \"% Max. temperature 250 C, Coil volume 40I, Mass 500kg
5= @3

= 20

1 ®




Domestic micro CHP ORC
IMP PAN Laboratory - Present State

Ii' installations
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GOSPODARKA — EUROPEJSKA




Domestic micro CHP —commercial (target) version




We suggest mini & micro-scale ORC-based CHP

ORC Technology (Organic Rankine Cycle) utilises working fluid with low boiling-medium
for steam cycles in small and micro-scale cogeneration

In our opinion it is the most promising technology with short realization time

Mini-scale CHP

(Local/Commune Energy Centers)

Thermal power: from several hundred kW to 5 MW
Electric power: from several dozen kW to 1 MW

Micro-scale CHP
(Home/building scale combined H&P)

Thermal power: several dozen kW
Electric power: from few to several kW

TWO SEPARATE CYCLES: working fluid with low boiling medium & water | MCHP-ORC

Scroll expander Senerator

a2
—

MEDIUM (GAS STATE) (LIQUID STATE)

“ Y FYYENY

@ @ @ Condenser Heating Sy=ESEy _.
(plate to plate) ; _,“ ]
Evaporator (Boiler) | | . LL V| 7~/ o E

Wolrking Fluid pump Ceaentral Reating pump
.
WORKING FLUID WORKING FLUID -};
WITH LOW BOILING WITH LOW BOILING MEDIUM HOT WATER 1



BALTIC ECOENERGY CLUSTER

THE LARGEST ECOENERGY contains 90 entities
CLUSTER in POLAND!! (30%)

(78 _GOLDEN-TRIANGLE- (33%)
m Laboratorium
V4 Laboratofiim Mikrositowni IMP PAN
-%- Energii Ognawialnych Ry "™ mLaboratorlum Y
(o] Wy s v Energii Odnawialnych E{ektrownie Elektrownia /\‘\,/4 E!ektrownie
Koszalin > "4 PG (Kampus Trzy Lipy) wiatrowe  kompleks wodna A g

Kompleks
agroenergetyczny

Coordinator: IFFM-PAS



new MAterials and REliability P—
In offshore WINd Turbines technology @ D o

v ¢, MARE-WINT
£ new MAterials and REliability
in offshore WINd Turbines technology

Innav ve train Offshore
. MARE-WINT is Mario Curie rotor blade: with Gearbox  Support structure
Initial Training Network funded Relisbiity WP 1 w2 we2 wee
year arie . e
MARE-WINT main goal is training Fiuid:Structure )
L] of 14 researchers in multidisciplinary
area of future generation of Offshore A
u r I e Wind Turbines

Total Project Value: € 3.82
Mio

14 Early Stage Researchers

~~~~~~~~~~~~~ |
23 Patrners B e—— —

Associated Partners

("‘\
o7 = 5o

Offshore wind energy é S——

MARIE CURIE

Coordination

Earumen
Carwe




EU PROJECTS: ,Bioenergy Promotion”

The project aims to strengthen the development
towards a sustainable, competitive and
territorially integrated Baltic Sea Region in the
field of sustainable use of bioenergy.

Lead Partner: Swedish Energy Agency
Duration: 2009-2012
Total budget: € 5 min (IFFM-BEEC €166 500)

IFFM-BEEC

realizes selected tasks among different Work Packages
in the project, and above all,
plays a role of the WP5 Business Leader!

To find out more please visit:

http:// www.bioenergypromotion.net
300
Kilometers
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Programme 2007-2013

Part-financed by the European Union
(European Regional Development Fund
and European Neighbourhood and
Partnership Instrument)

Bioenergy Promotion

T

“RuBsiar,
Federation “~
34 partners

Estonia from 9

Latvia Baltic Sea Region /
Countries
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P EA — Public Energy Alternatives — Sustainable Energy Strategies

as a chance for regional development

Programme 2007-2013

The project aims to foster regional development through Pairt-fibariced by the EGrHean UAlon

reduction of energy related costs, added value based on (European Regional Development Fund)
new value chains and sustainable technological
innovations. -
\
s S
: . / 21 partners \
Lead Partner: City of Wittenberge, Germany
j from 6 \
Duration: 2010-2013 / Baltic Sea Region \
Total budget: ca. € 3,7 min (IFFM-BEEC € 244 657) ] Countries Bussian
IFFM-BEEC I Finland,| Rederation
Norway
will realize selected tasks among different Work Packages I I
. : - :
in the project, and will play a role of the WP5 Leader! | Y :
WP5 — ,Sustainable energy production, supply chain \ fiatvia
management and preparation of investments” \ Denmark g . !
\ Lithuania /
\ Bérus
/7

Germa}y ~ _Polind/

300
Kilometers
|



European Collaborative projects

with our participation and coordination - Transport
including Aeronautics

Aeronautics
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PROGRAMME ARIE CURIE

IMESCON Coordination

4 year FP7 PEOPLE Marie Curie ITN
Total Project Value: € 2.25 Mio
12 Early Stage Researchers and Experienced Researchers

2 Universities (LIV, KU Leuven), 2 Research Institutes (IMP PAN
and TASK) 4 Large Industries (PZL Swidnik, LMS, Agusta-
Westland) and 2 SMEs (CEDRAT, Fibersensing).

PP HLMS
@ A Siemens Business
M‘_{;-DAM:

WP 1
FLUID DYNAMICS
Vortex generators

\\ ) Perforated wall
Eoee %
-
RIVERS Ty ot / AgustaWestland MULTI PHYSICS Sengor
LIVERPCOCO ) CO-SIMULATION
. . . PZL-SWIDNIK SA. Active Flow Control Project Management
CO; emission reduction
: | Innovation in Mechatronics TECHNIQUES

Adaptive Control,
Piezoelectric actuators

Aeronautics

WWW.imescon.eu


http://www.liv.ac.uk/flightscience/PROJECTS/CFD/

m \_/ %
g/_)ﬁ;“ STAtic and DYnamic piezo-driven StreamWIse D) M S
|- 7;_-4—(') vortex generators for active flow COntrol A BN BUSORSS

GDARNSK

« STA-DY-WI-CO project overview (www.stadywico.eu)

Mechanics
Flow control 3D Multi-Body Dynamics
Fluid Dynamics .

IMP-Fluid/LMS

Total
System
Optimization

STA-DY-WI-CO

IMP-Fluid/IMP-Piezo/LMS

1
B

-k

Piezo actuators/Electronics

SE

MARIE CURIE 1D Multiphysics simulation software/Controls softwaks

Active Flow Control Coordination

SEVENTH FRAMEWORK
PROGRAMME


http://www.stadywico.eu/
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