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- Islandzko-Polskie Seminarium Wspotpracy

N 2023-08-07 10:40

Platforma wspdtpracy w zakresie klimatu | rozwiazan proekologicznych Green by Iceland oraz Ambasada Islandii
w Warszawie.
Show more

Budowanie potencjatu: Wegry i Stowacja
2023-06-24 17:29

Na poczatku maja 2023 miato miejsce spotkanie o charakterze budowania potencjatu | wymiany doswiadczen
(capacity building), kiére odbyto sie na Wegrzech oraz Stowacji.
Show maore

Projekt geotermalny w Szegedzie

2023-05-18 1558

| Gtdwnym wynikiem dziatan w zakresie budowania potencjatu przeprowadzonych przez pracownikdw InnoGeo
we wspdtpracy z ekspertami SZETAVY jest strona internetowa
Show more

UserdGeoEnergy Warsztaty w Polsce

2022-12-21 1327

Warsztaty w Krakowie i okolicach odbyty sie w grudniu 2022.
Show maore
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The use of geothermal energy for heating and its efficiency is becoming more and more important, in contrast to heating by fossil fuels. In the area covered
by the project (Central Europe, Norway, Iceland), energy used in the residential sector for space and water heating accounts for more than 80% of the final
energy consumption, being several times greater than the energy used for cooking, lighting and powering household equipment.

A heating system is characterised by certain technical requirements, e.g. supply temperature and required flow of water. Heat demand and the temperature
of the return water are mainly dictated by the efficiency of the heating systems and weather conditions, but also the characteristics of the user(s) and the
technology used. The selection of appropriate parameters and management of the system is referred to as the control of power delivery. Suitable
equipment and software control the work of an energy source.

The inability to reach the temperature required by the energy user (the installation that the user uses) results in the need to use additional supporting heat
sources (peaking sources). The peaking sources generate additional investment outlays and their use occurs when the supply temperature isn't high
enough.
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) = : i ) s ) Yesterday the EEA UserdGeoEnergy project partners visited a geothermal
Jedna z rozbehnutych medzindrodnych spolupréac v oblasti geotermalnej energie

IR ! h Inkd.i ekt ie f S district heating system located in Szeged (Hungary). Such a great example
nesie nazc?v User4GeoEnergy,( ttps://In .m/.eSDZE.UQV). Projekt je mancovlany. for OthEr EGropSan Sotintries
prostrednictvom grantov z Norska, Islandu a Lichtenstajnska, tyke ...zobacz wiece]
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The User4GeoEnergy project (No. 2018-1-0502) is funded by Iceland, Liechtenstein and Norway
through the EEA and Norway Grants Fund for Regional Cooperation

Improving the energy efficiency of geothermal energy
utilisation by adjusting the user characteristics

Duration: 01.10.2020 - 30.09.2023
Total budget: 1,319,681 euro
Grant funding: 1,215,217 euro

Project Manager:
N4 |eszek Pajgk
e-mail: pajak@meeri.eu

Project Partners:

m @InnoGeo
SLOVGEOTERM a.s.

‘RCE

00o Mineral and Energy
Economy Research

% ; Institute

Ni ['] ORKUSTOFNUN

National Energy Authority

Working together for a green, competitive and inclusive Europe

Norway grants

Norway
grants

The UsardGeoEnargy project (No. 2018-140502) is funded by lcaland, Liechtenstain and Norway through the EEA  and Norway

Grants Fund for Regional Cooperation

Poprawa efektywnosci wykorzystania energii geotermalnej
poprzez dopasowanie charakterystyki odbiorcy

Tio i cel Projektu

Wykorzystanie energii geotermalnej w celach
komunalnych (nieprzemystowych) stanowi znaczny udziat
w ogalmym jej wykorzystaniu. W strefie klimatycznej, kiorej
dotyczy projekt (Eurcpa Srodkowa, Morwegia, |slandia),
pokrycie potrzeb w zakresie ogrzewania i przygotowania
cieplej wody uiytkowej przekracza zapotrzebowanie na
energig elektryczng wykorzystywang do oswietlenia,
napedu sprzetu AGDIRTV.

System cieplowniczy, jako grupg odbiorcow, cechujg
pewne techniczne wymogi. W ich zakres wchodzi
wymagana temperatura zasilania oraz wymagany strumien
ynnika roboczege posedniczaoego w wymianie energi
miedzy Zrodiem a odbiorcg. Temperatura czynnika
powracajgcego do frodia zalezna jest od chamkternystyki
odbiorcy i sposobu wykorzystania energii. Zbior
wymienionych parametrow (temperatura zasilania
ipowntu oraz strumien czynnika roboczego) zazwyczaj
uzalezniony jest od warunkéw atmosferycznych.
Cdpowiedni dobdr ich wartosci, zalefFnie od warunkow
atmosferycznych, nazywa sig sterowaniem mocg
dostarczong. Jestto jedno z podstawowych zadan, ktorym
sprostacmusi Zrodio enerngii.

W sytuacji, w ktore] efektywnosc pozyskania energi
wnigwiglkim stopniu zalezy od wymagane temperatury
zasilania, sposob wykorzystania energii w instalacii
odbiorcy nie ma wielkiego Znaczenia. Zmienia sig jednak
diametrainie jeZeli Zrodlo energii posiada limitowang
maksymalng temperaturg. Brak mozliwosci osiggnigcia
termperatury wymaganej przez odbiorcg (instalac)i, kiorg
odbiorca wykorzystuje) skutkuje koniecznoscig stosowania
dodatkowych, wspomadgajgcych Zrodel ciepla, co generuje
dodatkowe naklady inwestycyjne. Sytuacja ta czgsto ma
migjsce wprzypadku gectermii, gdy budowa geoclogiczna
warunkuje mozliwost pozyskania wod termalnych
o odpowiedniowysokiej temperaturze.

Glowng ideg projektu jest dostosowanie charakterystyki
geotermalnych systemow cieplowniczych, tak by
zredukowac uvudziat dodatkowych nosnikow
wspomagajacych geotermie. Zrédla wspomagajace
najczgscie] wykorzystujig energie konwencjonalng, co
powoduje emisjg zanieczyszozen. Dodatkowo zwigkszajg
one naklady inwestycyjne i podnoszg koszty
eksploatacyjne. |losc wytworzonej przez Zrodla srczytowe
energii moZna zredukowad lub calkowice wyeliminowad
dopasowujgc potrzeby odbiorcy do moZliwosci Zrodia.
Wymaga tojednakingerencji w jego instalacjg grzewczs.

Jest to dzialanie, ktdrego z reguly nie podejmujg sig
przedsigbiorstwa dostarczajgce energii. Wigfe sie to
bowiem ze zmianami w tych czgsciach instalacji, ktore nie
=g wiasnoscig przedsighiorstw dostarczajgoych energie.
Zdecydowanie fatwiej jest dopasowac moEliwosd Zrodia
energii do wymagan odbiorcy. Miestety niesie to ze sobg
opisane wyzej, negatywne konselwencie.

Obecnie dostgpne i powszechnie stosowane technologie
umoZiiwialg obniZenie wymagane] temperatury zasilania
instalacji grzewczej ponizej 40°C (np. ogrzewanie
wielkopowierzchniowe inadmuchowe). MoZliwe jest
rowniez obnizenie temperatury powrote czynnika
roboczego do poziomu 30°C, a nawet ponizej. Rozwdj
powiarzchni wymiany ciepla | stosowanie innych dziatan
sprzyjajacych obnizeniu wymagan odbiorcy moZe
znaczaco rredukowad koszty dostawy energii | poprawic
stan Srodowiska naturalnego. Obnizenie temperatury
powrotu wody w instalacjach grzewczych znacznie
redukcje zapotrzebowanie na wydobywang wodg
geoctermalng, tym samym chronigc jej zasoby. Ccena
ilosciowa tych dzistan jest przedmiotem niniejszego
projektu. Prowadzone rozwakania Zmierzajg do okreslenia
czy zmiany w instalacjach odbiorcy moga przyniesc
wymierne korzysci ekonomiczne, energetyczne
i srodowiskowe.

Glowne dzialania Projektu

[¥ Wymiana dobrych prakiyk w zarzgdzaniu energig
pochodzgcg z geotermil pomigdzy krajami darczyncow
(Islandia, Norwegia) a krajami beneficjentami (Polska,
Slowacja, Wegry).

¥ Modelowanie matematyczne systemow
geotermalnych (Zrédlo energii - dystrybuga cepla -
koncowy odbiorca ciepia), w celu wskazania
optymalnych rozwigzan dla dostaw ciepla
geotermalnego w krajach beneficjentdow,
zuwzglednieniem warunkow geotermainych ormaz cen
ciepta na rynkach krajowych.

[¥ Zwrooenie uwagi na znaczenie wymogow odbiorcy dia
efektywnego pozyskania energii, zachgcanie
odbiorcow koncowych do zmian w instalacjach
greewczych zmierzajacych do poprawy efekbywnosci
pokrycia potrzeb, np. poprzez zwigkszenie powierzchni
elemen tow grzewczych.
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Project website: userdgecenengy.net

Increase the share of
geothermal heat by matching
user's demand to the capacity
of a geothermal energy source

Project goals

Estimate effectiveness of Build knowledge and awareness
geothermal heating by using attheinternational level
advanced techno-economic
models The Project will contribute
towards decrease air pollution,
G0, emissions, and fo mitigating
climate change

Applying available and proven
solutions

Together we work for a green, competetive and inclusive Europe
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Project Partners

Mineral and Energy Economy Research Institute
Polish Academy of Sciences (Project Leader)

SLOVGEOTERM a s

InnoGeo Research and Service Nonprofit Public- m Mimey' and Enecyy

User4GeoEnergy e

NORCE Norwegian Research Centre AS

Project Duration

http://userdgeoenergy.net/

01.10.2020-30.09.2023
@ InnoGeo
Total budget
1319681€
The User4GeoEnergy project (No. 2018-1-0502) is funded by Iceland,
Liechtenstein and Norway through the EEA and Norway Grants Fund a——
for Regional Cooperation e
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{Heat source Type output

Electricity v,
! v

Description of the system:

Fee for geothermal water extraction?

Fee for geothermal water utilisation?

Amount of extracted geothermal water per year:
Amount of utilized geothermal water per year:
Geothermal heat exchangers installed?
Geothermal heat pumps installed?

Geothermal storage tanks installed?

Year of evaluation_: 2020

Inst. l Annual heat
production
(kw] | [MWh/year]

jGeothermal
Heat pumps
'Natural gas
Biomass _
{Hard coal
'Heating oil

TOTAL: 0 0

Data from control system (if available):

Principal scheme of heat source: see Annex |1

Annual emissions based on measurements or calculation:

~_production [%]

O Maciej Miecznik

m3/year
m3/year

| Efficie- |
Annual consumption of | ncyof |
fuel/energy carrier
m3ly
MWh/y |
im3/y
jton/y
'ton/y
m3fy |
‘MWh/y |

Percentage of
total heat

juse [%] |

see Annex IV

.y

@ Leszek Pajz*

S -

Annex Il - w ..

DB Part 1 DB Part 2 DB Part 4 IPEEETEN BEEELE Annex | - Climatic Conditions
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Reduce your heating bills, save climate!
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« Xl Forum Innowacyjnosci ,,Klimat wobec wyzwan XXI wieku”, 20.04.2022 (online)
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Improving the energy efficiency of
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adjusting the user characteristic

UserdGeoEnergy

http://user4geoenergy.net/

The User4GeoEnergy project (No. 2018-1-0502) is funded by Iceland,
Liechtenstein and Norway through the EEA and Norway Grants Fund
for Regional Cooperation
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Mineral and Energy Economy Research inatiute
Polish Academy of Sciences (Project Leader)
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Project Duration
01 10 20203008 2023
@ InnoGeo

Total budget

Grant funding

Narodowy Fundusz
Jchrony Srodowiska
Gospodark: Wodney

Leszek Pajgk

LR

Forum
Innowacyjnosci

Wptyw charakterystyki sieci
cieptowniczej na efektywnos¢
wykorzystania energii geotermalnej

Leszek Pajagk, Maciej Miecznik, Aleksandra Kasztelewicz, Karol Pierzchata

Instytut Gospodarki Surowcami Mineralnymi i Energig Polskiej Akademii Nauk w Krakowie

Ochrony Srodowiska
i Gospodarki Wodnej

o Ministerstwo ¥mamam Fundusz

S Klimatu i Srodowiska
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 Europejski Kongres Geotermalny 2022, Berlin (Niemcy) 14-18.10.2022

~  European

GEOTHERMAL
ConeG The i
RESS € Impact of the location of
on the efficiency of obtainin I et loaland (1}
- e oo
‘ o o thermal energy Nomyorean Norwey

Project UseraGeoEnergy (. Impro

O Increase the e A .

e

geothermal dis
QO  Show the impo
e importance of energy charact

QO Promote low te mperature district heating syst :
, iting syster
InnoGeo O Encourage heat end-user and DH supp! »-

flovGeoriama »

[ orxusTOFNUN

J II-IHIHHI.H”! ‘

Amount of energy covered by geathermal and
Tl resources 78 mY/h, 60°C

Together we work for a

[l

EUROPEAN
GEOTHERMAL
CONGRESS

{11
Y i
RN TMITTN fhrs

EUROPEAN
GEOTHERMAL
CONGRESS

_Www.europeangeothey

-

# | EUROPEAN

“~ GEOTHERMAL

CONGRESS

7-21 October | Berlin, Germany

EUROPEAN
GEOTHERMAL
CONGRESS

Iceland [Pu'h—[}’u—

Liechtenstein Norway
Norwaygrants grants

The impact of the location of a user

on the efficiency of obtaining geothermal energy
Paper ID: 118

Project consortium

m Miseral and Energy
[conemy Research

5 ; Imstitute

SLOVGEOTERM a.s.

@InnoGeo
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Leszek Pajak’, Maciej Miecznik!, Aleksandra Kasztelewicz!, Karol Pierzchata!, Oto Halds?, Tamas Medgyes®, Baldur Pétursson*, Jon Ragnar Gudmundsson®, Kirsti Midttomme*

* Mineral and Energy Economy Research Institute, Polish Academy of Sciences, Krakow, Poland; ? SLOVGEOTERM a.s., Bratislava, Slovakia; * InnoGeo Ltd., Szeged Hungary; * National Energy Authority, Reykjavik,
Iceland; * NORCE Norwegian Research Centre AS, Bergen, Norway

Project UserdGeoEnergy (,Improving the energy efficiency of geothermal energy utilisation by adjusting the user characteristics”) main goals:

'roject duration:
11.10.2020 - 30.09.2023

roject budget:
.32 min EUR

Qoperation

O Increase the economics of geothermal district heating systems in Poland, Hungary and Slovakia,
a t end-users on the app ty of geother
O Encourage heat end-users and DH suppliers for a paradigm shift in high-temperature DH systems (lower temperature requirements)
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 Upowszechnienie w trakcie eksperckich wizyt studyjnych projektu KeyGeothermal

gmina Koluszki
30.06.2023

gmina Koto
1.06.2023
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* Islandzko-Polskie Seminarium Wspoétpracy, Ambasada Islandii w Warszawie, 14.06.2023

Platforma wspotpracy w zakresie klimatu i rozwigzan
proekologicznych Green by Iceland, Ambasada Islandii
w Warszawie przy wsparciu NEA 1 IGSMIE PAN

lceland [
chtenstein  Norway

\ p 4 Budowanie zdolnosci kluczowych
e ) y efficiency __ = : ~»ainteresowanych stron
& A¥mal energy utilisation /) S B >

- X i al
by a "= @ the user characteris’~ . \ ie energii geoterm=lnej

v B\

<
\
\ /
7

i

A

e Eumpesn ticroma
. b

i
4 / 4 2;,/ 7’/////// /
4 /////,’////// £

//’/ 7,

FEEEEET T
i [ T
i £

,
i
4

7
///
U

-~

€O, Enbanced Geothermal

‘,m,._v J-;-
| qun i 5 = N Iali il
il

&
S

%
‘N"r.




WORLD
' GEOTHERMAL

CONGRESS
2023 Beijing China

Promocja na konferencjach 1 wydarzeniach

- Swiatowy Kongres Geotermalny, Pekin (Chiny) 15-17.09.2023

*\ WORLD
& | GEOTHERMAL
CONGRESS

2023 Beijing China

/

o . CLEAN GEOTHERMAL
8 '/é *& 722 GREEN EARTH 2023

Ay

SIRAE
Corporation
AR PEMEYEFSHACIERS

ical Society of China
Geophysical Society

5
)
)
j 2

inage!

rrent challep

- es a

atin i 4 nd o p
n PPortupis: . .
b POland and I¢g g for the deygy lD' 3 ‘D\
' t of the Op(;nent Of geotherpy
B o eyGe,

N Wons cata Kepirske +, 1) Y Othermg) Project f\ssessmemmhmhm 3 D: 2351

GEOTHE| . iy and T coerrey e |
} ﬁgmﬁ%‘f ! Mineral and fing - Magdalena 7y, tosang 0]l 'OV “"'Fer:tlre;::l::'nr::l:;w desen paranry C)

oland, * Nationa) Eretyy Auoniy, ctang m‘v';;;' i o F‘“‘""Eﬂmpe TCES n Central yng

-
Abstract (y|¢ y
t Paper present an insight into the. current cha

e Qeolhamql district heating development in Po’
ants were identified as a part of the work
ieothermal project, they enabled the developmei
am, ge of i , know-how and cod,
s from both countries. The project can therefore pl
i+ of faster geothermal and construction of
1ss in Poland, with the benefits of mitigatins
1y security and better environmental and &~

™

'Capacity ’
thermal
geothr

S pdlare & & the bogmneg of i bser et
Gy v |

‘05 conducive to development.
rillngs caimied out over several dozen

he "E

artr

T -




Wkl T et

NEWS ~ GEOTHERMAL PLANT MAP RESEARCH EVENTS WEBINARS

EDITION ~

GEOENERGY

KRN A28 sece
s RE 0

o om0 WAT)

Promocja w mediach == Rp—

POWERING THE FUTURE.

WENTYLACJA

DISTRICT HEATING, HEATING, VENTILATION

User4GeoEnergy project promotes cooperation
between European countries

& & podcasty.radiokrakow.pl/nowa-energia/ * 0@ 9® e ® A BN s

Inne zakladki Do przeczytania

e’
RAD'Q Radio Krakéw Off °

KRAKOW

08.09.202 o #

% Bookmarks @ angielski @ polski [ Leszek Pajak strona.. &) Portabledppscom g Gmail @ YouTube @ Mapy @

| Podcasty

E-rajd po Europie

f’ Ewa Szkurtat

® 00:08:37 [ Pojutrze < v

EEEOP K

Czas zwrotu
inwestycji
~3-6 lat

Efektywne wykorzystanie energii geotermalnej y SN

’ Ewa Szkurtat ® 00:04m [ Wezorgj
Iceland P[D:L—{P[}_ (

emisji CO,
Juk efektywnie wykorzystaé energie geotermalng? Jakle rozwigzania najlepiej zastosowaé? M.in. tymi zagadnieniami zajma sie naukowey z Pracowni Odnawialnych Zrédet Energii PAN. Projekt < _— 20 g 2 5 /0
"Poprawa efektywnoscl wykorzystania energii geotermalnej poprzez dopasowanie charakterystyki odbiorcy” zakonczy sie w 2023 roku i jest finansowany z Funduszy Norweskich. 7 prof. Leszkiem Liechtenstein Norway
Pajgkiem z Pracowni Odnawialnych Zrodet Energii PAN rozmawiala Ewa Szkurtat Norwaygrants grants

ENABLING THE
FUTURE WITH
GEOTHERMAL ENERGY

Varmaorka geothermal plant at Kopsvatn, Iceland (source: company)
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System Supply Temperature
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improve energy efficiency in geothermal
installations through changing consumer energy
characteristics.
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usually focuses on the aspects of reducing the demand for power
and usable energy. Commonly used insulation of external walls,
ceilings of the last storeys or roofs, replacement of windows
and reduction of losses through ventilation, with an lmclnued
heating system, however, brings an additional, positive effect.
A heating installation designed for higher power demand condi-
tions allows for the reduction of the required supply temperature.
In a period when the desired supply temperature is controlled
by central heating, decrease in returmn temperature might also be
observed. This effect does not affect usable energy consnmm-
but directly affects the demand for power, final energy and poi-
mary energy. Energy utilisation efficiency typically increases as
the required supply temperature decreases. This applies to both
and
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sources. In the case of renewable
sources, mainly: geothermal energy, heat pumps and solar col-
lectors reducing the required supply. umpenmm the most.

shortening the need (o use peak sourves.
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Regional Cooperation Magazine

User4GeoEnergy: https://regionalcoopmag.net/2020/12/12/improving-the-energy-
efficiency-of-geothermal-energy-utilisation-by-adjusting-the-user-characteristics/
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The main focus of the project are:

+  Dissemination of practical knowledge regarding the management and

Regional Cooperation Magazine I . =Y - 5.‘ .
. b i \
.’.!;

operation of geothermal district heating between Iceland and Norway
on the one hand and Poland. Slovakia and Hungary on the other in
order . to increase economic. environmental and climate benefits for
all.

*  Development of a mathematical model of geothermal systems
(energy source - heat distribution - users) to analyze optimal solutions
for the supply of geothermal energy in Poland. Slovakia and Hungary
based on geothermal conditions and prices in domestic markets.

*  Emphasis will be placed on temperature control systems and the
importance of individual customers by sharing knowledge.
experience and technical solutions to improve geothermal utilization
based on sustainable solutions. The project also encourages home
users to change their focus on central heating and enhance utilization.

Presentations from companies during the visit and more information on the
project website can be seen here.

User4GeoEnergy Project

¢

Regional Cooperation Magazine

Your contribution to lower heat bills (and
mitigating climate change)

an interview with User4GeoEnergy project representatives

1. Why should municipalities and residents be interested in using
geothermal energy in their homes?

To get the full picture I will divide my answer into two parts. Part one will be
more environmen-oriented and part two more technical. Readers can choose
what appeals to them more. Both parts are true and equally relevant.

Geothermal energy. especially when exploited in a closed circuit. for
example using so-called geothermal doubles. which involves injecting cooled
geothermal fluid back into the geothermal reservoir. is a renewable and
emission-free source of energy. Recent years have been a period of violent
weather phenomena. This draws our attention to the fact that the use of
renewable energy sources is not a matter of fashion. but rather priority to
fight climate change and economic opportunity. in countries where that is
possible. The warming climate. not least due to rising CO2 concentrations in
the atmosphere. is a clear fact. which can unfortunately be seen in many
ways. like rising temperatures. more weather extremes like storms. rain.
droughts. forest fires. etc. around the globe. The question is: will it still be
possible to reverse the processes that are taking place to stay within the 1.5°C
temperature increase? Renewable energy. e.g. geothermal. is a powerful tool
to fight against global warming and also economic opportunity for savings
by hamessisng local resources and a way to improve quality of life.

2. Can heat from combined heat and power plants (CHP) be used
more efficintly?

Technically speaking. the Userd4GeoEnergy project could just as well be

called User4EffectiveHeatUtilisation. Why? The answer to this question is
quite simple. The proposed solutions aim at improving the efficiency of
energy use. regardless of its origin. Energy and its efficient use are subject to
the same laws of nature, regardless of its origin. Renewable energy has only
a moderate or zero environmental impact when it is transformed from its
original form into a form that can be managed by the user. As the
User4GeoEnergy project focuses on the use of geothermal energy for heating
purposes. my discussion will focus on this topic.

Conventional power plants, using water as a working medium in the
evaporator (boiler) - turbine - condenser system. work the more effectively
the greater the pressure difference between the turbine inlet and outlet. The
condensation of steam at the turbine outlet takes place in special exchangers
called condensers. Water is transformed therem from vapour to liquid.
accompanied by a significant drop in pressure. For condensation to take
place. a constant source of cooling is needed. The temperature at which
condensation usually occurs in condensers is in the order of 50-60°C. This
allows the condensation of water vapour at a pressure lower than 0.2 atm. i.e.
there 1s negative pressure in the condenser compared to atmospheric
pressure. If the pressure in the condenser was 1 atm. the water vapour would
condense there at 100°C. When talking about use of waste heat from
condensation. we would have to be able to handle energy resources with
temperatures below 60°C. Only then could we talk about waste energy —
otherwise not. Why?

Using energy with temperatures above 60°C for heating purposes means
depleting electricity production and using very valuable energy. not waste
energy. Why?
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