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Background and purpose of this report

The heating matrix provides an initial overview of which heating system based on renewable (non-
fossil) energy sources or district heat is most suitable for your building.

Space heating systems based on energy from renewable sources use solar energy both directly via
solar collectors for domestic hot water preparation and possibly also for auxiliary space heating, and
indirectly in its stored form as biomass for boilers or ambient heat (water, earth, air) for heat pumps.

Introduction to Heating Matrices

The so-called heating matrix, developed within the Austrian climate protection initiative “klimaaktiv”
of the Austrian Federal Ministry for Climate Protection, Environment, Energy, Mobility, Innovation and
Technology (BMK), is a tool that gives an overview of available alternative (non-fossil) energy sources
for heating systems in different types of buildings and a broad range of thermal insulation qualities.

Heating matrix for “single and double family houses” and “large volume buildings”

There are two versions of the heating matrix: One is for single and double family houses and the other
one is for larger houses as multi-family houses or hotels, etc.

The heating matrix for single and double family houses gives advice to homeowners or planners of
single and double family houses which heating system(s) based on non-fossil fuels is/are the best
choice for a certain building. The same applies to the heating matrix for large volume buildings. The
existing German version of the heating matrix for single and double family houses is shown below.

kl[maakt'lv HEIZUNGS-MATRIX FUR DAS EIN- UND ZWEIFAMILIENHAUS

Mit der Heizungs-Matrix kénnen Sie welche Hei fiir [hr Haus empfehl t sind.
@ ®®  Bewegen Sic den Mauszeiger iiber die Tabelle, um bestimmte Spalten oder Zeilen auszuwihlen und Informationen anzuzeigen!

arm itung Wi
empfohlen mit... Energie
Flexible

Wirmepumpe  Nutzung

Klimaaktiv Heizsystem Haustypen / Energieausweis

Passiv- Niedrigst- Niedrigst-  Niedrigenergie- Altbau Altbau
haus' energiehaus'  energiehaus' aus =100%(C) >100%(D) Solarthermie ? -
<107 (A+) <152 (A%) <25 /(A) <50 (B) <20] oder samiert 2] un/teilsaniert +Photovolraik méglich
Smmart Grid ready
Passivhaussystem
Komforttftung mit Luftheizung
Kombigerit K

frung 4 W3
heizung; Niedertemp.-Wirmeverteilung bis 35°C

Erdreich-Wirmepumpe® Niedertemperatur-
“Wasser-Warmeverteilung bis 35°C
Grundwasser-Wirmepumpe® Nieder-
temperatur-Wasser- Wirmeverteilung bis 35°C
Auenluft Wirmepumpe Niedertemperarur-
Wasser-Warmeverteilung bis 35°C
Pellets-Zentralheizung

mit Pufferspeicher

Stiickholzvergaser Zentralheizung

mit Pufferspeicher

Nahwirme/Fernwirme
auf Biomassebasis

Kaminofs /
Ganzhausheizung mit Pufferspeicher

Kaminofen- /

hne wassergefilhrtes Wirmeabgabesystem

Elektro-Direktheizung (zB. Infrarot)
mit Solaranlage

Eﬂ HEIZUNGS-MATRIX Empfehlungen: (Kriterien sind CO,, Investitionskosten, Heizkomfort)

als Druck-PDF M e empfetienswert [l empfeblenswert || weniger M e . technisch nicht sinavoll

Kontakt und Impressum Anmerkungen

» www klimaaktivat/impressum ! Nur mit Komfort- oder ftung mit W erreichbar
? HWBGg: HeizWirmeBedarf am Standort des Gebéiudes in kWh prom? und Jahr gem. Energicausweis, Seite 2 Tabelle .Warme- und Energicbedarf”

2 Auch passive Kihlung im Sommer méglich

Adaptation to conditions in target regions of REPLACE

The matrices presented in this report, starting from the Austrian blueprints, were adapted regionally
with regard to structural and environmental conditions, building standards and the economic viability
with regard to renewable (non-fossil) energy source (RES) based heating technologies recommended
in the matrices. This means that different climatic conditions, shares of coal, oil and gas in the national
electricity mix (emission factor) for the operation of heat pumps, modern RES based ovens not in use
in Austria etc. were taken into account adequately on a regional level.
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1 | Legal Disclaimer

The beneficiaries of the European Horizon 2020 project REPLACE have prepared the present heating
matrices for single and double family houses and larger volume buildings in accordance with the
original heating matrices elaborated within the Austrian klimaaktiv programme?® of the Austrian
Federal Ministry for Climate Protection, Environment, Energy, Mobility, Innovation and Technology
(BMK) to the best of their knowledge and belief.

The matrices published in this report have been prepared for the target country in question by the
respective project partner in consultation with relevant regional actors with the greatest care, taking
into account country- resp. region-specific conditions. However, the participating authors cannot
assume any liability for the correctness, completeness and topicality of the content. Furthermore, all
authors in charge are not liable for any damages, in particular direct or indirect as well as material or
immaterial damages caused by the use of the information provided.

The same applies to the European Commission, which financed the production of this website, and the
Austrian BMK, which provided the original versions.

! klimaaktiv is the Austrian climate protection initiative and integral part of the Austrian climate
strategy. Its primary objective is to launch and promote climate-friendly technologies and services. In
doing so, klimaaktiv focuses on high standards of quality, provides education and training of
professionals, gives advice and cooperates with a large network of partners (see klimaaktiv.at).
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Introduction to the REPLACE Project

REPLACE is a European project with the aim of informing and motivating people in nine different
countries to replace old and inefficient heating systems in residential buildings with environmentally
friendly alternatives. Funded under the EU Horizon 2020 programme for three years (2019 — 2022),
REPLACE develops and implements boiler and oven replacement campaigns to support changes
towards achieving the climate targets and making Europe independent of oil, coal and natural gas.

Half of Europe's energy consumption is used for heating or cooling. However, two thirds of the heating
systems installed in Europe (80 million units) are inefficient. As a rule, these outdated heating systems
are only replaced when they fail completely during use or are about to fail. This often leaves no time
for informed decisions or a change of energy source. In addition, the amount of information required
for a switch is high: many questions have to be clarified and different actors need to be consulted.
Often people do not have enough money to be able to afford (currently still) more expensive low-CO,
systems, even if the life cycle costs are already significantly lower and much less risky.

REPLACE wants to tackle those and other local challenges and barriers by developing and testing locally
adapted, tailor-made replacement campaigns — for the first time, in parallel — across ten European
pilot regions with a total population of 8 million. Those are the ten European pilot regions in the nine
participating countries:

e Austria: Federal State of Salzburg

e Bosnia and Herzegovina: Canton of Sarajevo

e Bulgaria: Rhodope Mountain Region

e Croatia: Primorsko goranska County, City of Zagreb incl. three bordering counties
e Germany: Bavarian Oberland

e North Macedonia: KAGoP Region

e Republic of Serbia: City of Sabac

e Slovenia: Slovenia

e Spain: Castillay Ledn Region

Specifically, the project targets consumers, investors/owners as well as intermediaries, like installers,
chimney sweeps, energy advisors and consultants, and helps them to make well-informed decisions.
Simple renovation measures that pay-off quickly as they reduce overall space heating consumption for
a low investment and which are implemented as coordinated community actions are also part of the
programme.

In order to develop efficient and strongly service-oriented campaigns as well as user-friendly
information tools, REPLACE identifies requirements for implementation actions concerning
infrastructure, regulations and law, it investigates stakeholders’ mind-sets and their needs, refers to
lessons learnt from previous projects, and develops action plans tailor-made for each pilot region. The
replacement campaigns are to be launched and supported by the project partners on-site by local
working groups, bringing public authorities, end consumers, installers, chimney sweepers, energy
consultants, equipment manufacturers, energy supply companies, policy makers and other key players
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to one table. Together, they will design comprehensive, locally adapted effective action packages

tackling the main barriers and challenges end consumers and installers face when boilers or ovens shall

be replaced.

REPLACE’s primary objectives are to

understand the heat markets as well as the mind-sets and needs of end consumers,
intermediaries (like installers, chimney sweepers, energy advisers) and investors,

identify and reduce market barriers and to foster an enabling environment as well as
better and trustworthy services,

improve framework conditions, planning and investment security,

better inform all stakeholders of the benefits of a heating or cooling system replacement,
according to their information needs and preferred formats,

enable consumers to take informed decisions, encouraging sustainable energy
behaviour,

strengthen the trust of end consumers in intermediaries and in the reliability of
renewable HC systems and related (service) suppliers,

transfer know-how from more advanced to less advanced countries in this field, e.g. by
training of installers in South-Eastern European countries,

create and implement locally adapted, tailor-made replacements campaigns addressing
and overcoming replacement barriers in ten European pilot regions, while also testing,
steering and improving them on-site, and

to make the project’s findings available for replication in other countries and regions.

REPLACE also addresses fuel poverty and gender issues and reduces the risk of a heating crisis by

supporting the use of regional renewable energy sources (such as solar, ambient heat or biomass) and

HC equipment produced within the EU (biomass boilers, heat pumps, solar collectors, etc.).

D4.1 Matrices leading to “right” RHC systems Page 7
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2 | Matrices of REPLACE Pilot Region
“Federal State of Salzburg” in Austria

In the following chapters screenshots of the two matrices for each country resp. region are shown. The

matrices will also be available on the project website.

2.1 Heating Matrix for single and double family houses

HEIZUNGS-MATRIX dreplace

@ BE

Warmwasserbereitung | Wind-/
Sonnenene:

Art des Wohngebudes / Energieklasse empfoblen mit

Altbau

Passiv-
m haus! Niedrigstenergiehaus® | Niedrigstenergiehaus! | Niedrigenergiehaus | < 100kWh/m?a (C)
<10KWh/m?a(A++) | <15kWh/m?a(A+) <25KkWh/m?a / (A) <50 KWh/m? a (B) <20) oder saniert

Heizungssystem

Passivhaussystem
Komfortiftung mit Luftheizung
Kombigerat
Komfortliftung + Wirmepumpenheizung;
Niedsrtemp.-Warmeverteilung bis 35°C
Erdreich-Warmepumpe®

2 g bis
35°C
Grundwasser-Warmepumpe®
2mp: meverteilung bis
35°C
AuBenluft-Warmepumpe
Nasser-W3 ilung bis ++
3s°C
Pellets-Zentralheizung
mit Pufferspeicher s
Stiickholzvergaser-Zentralheizung S
mit Pufferspeicher
Nahwarme/Fernwérme
auf Biomassebasis el
: ) 7
Ganzhausheizung mit Pufferspeicher
ohne wassergefiihrtes Warmeabgabesystem +t
e

Elektro-Direktheizung (.. Infrarot)
mit Solaranlage

TECHNISCH NICHT
S m i

Figure 1: Heating Matrix for single and double family houses for Austria (is applicable on federal level,
countrywide too), Source: Austrian climate protection initiative “klimaaktiv” of BMK, graphically adapted by
ENOVA
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2.2 Heating Matrix for larger volume buildings

im Rahmen der Finanzhitfevereinbarung Nr. 847087.

Dieses Projekt  wird aus dem Forschungs-  und
Innovationsarogramm Harizont 2020 der Eurapdischen Union H E ' z U N G s_ MAI R lx re p a c e

Niedertemperaturwarmeabgabesystem und Warmwasserbereitung Hochtemperaturwarmeabgabesystem und Warmwasserbereitung
Vorlauftemperatur <35° C Vorlauftemperatur >55° C

Gebaudeldassen

Systemkombinationen

Pelletzentralheizung
+ Solaranlage

Hackgutheizung
+ Solaranlage

Biomasse Nahwarmeheizung
+ Solaranlage

Erdreich-Wa mit Er
+ Solaranlage

Erdreich-Warmepumpe mit Erdsonde
+ Solaranlage

Grundwasser-Warmepumpe
+ Solaranlage

Luft-Warmepumpe
+ Solaranlage

Eignung:
Gut/weniger gut: Luft-Wa it 2ussalicher W
Abluft aus oder ich sind bei Gebiuden der SEHR GUT
Klassen A+ und A ++ ebenfalls sehr gut gesignet

Figure 2: Heating Matrix for larger volume buildings for Austria (is applicable on federal level, countrywide too),
Source: Austrian climate protection initiative “klimaaktiv” of BMK, graphically adapted by ENOVA
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3 | Matrices of REPLACE Pilot Region
“Canton of Sarajevo” in Bosnia and
Herzegovina

3.1 Heating Matrix for single and double family houses

Ovaj projekt je finanivan iz programa za istrafivane | inavacije
Horizon 2020 Europske wnije prema sporssumu o dodjel re a ce
bespavratnih sredstava br. 847087,

@

Vrsta individualnog stambenog objekta/ energijski razred zgrade

Stara zgrada

(<10 godina ili Stara zgrada
5 Pasivna kuéa® Niskoenergetska kuéa' | Miskoenergetska kuca abnavijena) [>10 godina)
<15 kWh/m? a A+ <27 kWh/m? a f (A} 45 kWh/m? a [B) %50 kWH/mZ a (B) =50 KWH/m2 a (C)

Sistem grifanja

Kombinovani uredaj
ventilacija zraks sa izmjenom toplate + toplotna
umpa; niskotemperaturni reim grijanja do 35 °C

Geotermalna toplotna pumpa®
niskotemperaturni reZim grijanja do 35 °C

Toplotna pumpa vodafvoda®
niskotemperaturni refim grijznja do 35 °C

Toplotna pumpa zrak/fvoda
niskotemperaturni refim grijznja do 35 °C

O

Sistem centralnog grijfanja na pellet
<2 spremnikom topiore ++
Sistem centralnog grijanja sa pirclitickim kotlom
na drynu biomasu —+ =+
sa spremnikom toplots
Daljinsko grijanje
{drvna sjefka) =+ 4+
Pec na drva (drvna sjeka, pelet) T +

sa radijatarskim sistemom centralnog grijanja

Peé na drva/kaljeva peé
bez toplovadnos sistema za grijanis

—

++

TR TEHNIEKI
HUE a NLE RAZUNMNO

Elektriéna energija

* MCgLIce DASER U2 SISTEM mehaniEke ventilacie 5 reiLaeracion toaiote
*Moguce je | pashma hisdenje fetl,

Figure 3: Heating Matrix for single and double family houses (is applicable in whole Bosnia and Herzegovina),
Source: ENOVA, graphically edited by ENOVA
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3.2 Heating Matrix for larger volume buildings
e o e s+ MATRICA GRUANJA ‘replace

Misko-temperaturni sistem grijanja | priprema potrosne tople vode (PTV) Nisko-temperaturni sistem grijanja i priprema potroine tople vode (PTV}
temperatura polaza < 35°C temperatura polaza < 55°C

Energijski razred zgrade Energijski razred zgrade

Kombinacija sistema grijanja

Centralno grijanja na pelet
+ solarni kolektori

Centralno grijanja na drvnu sjecku
+ solarni kolektori

Daljinsko grijanje
na biomasu
+ solarni kolektori

Toplotna pumpa
sa ravnim kolektorom
+ solarni kolektori

Toplotna pumpa
sa dubinskom sondom
+ solarni kolektori

Toplotna pumpa voda - voda
+ solarni kolektori

Toplotna pumpa voda - zrak
+ solarni kolektori i 3
Prikladnost sistema:

Dobra / manje dobra pogodnost: Zraéne toplotne pumpe s dodatnim VEOMA DOBRA NLUE
izvorom topline, odvodni zrak iz zatvorenih bazena ili wellness DOBRA PRIKLADNO
podrutja, takoder su vrio pogodne za zgrade klasa A +i A ++

Figure 4: Heating Matrix for larger volume buildings (is applicable in whole Bosnia and Herzegovina), Source:
ENOVA, graphically edited by ENOVA
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4 | Bulgaria: Rhodope Mountain Region

4.1 Heating Matrix for single and double family houses

Tose DpoeNT o SMHANCHPE O WICNCAOBATENCKATE W

vvvvv pama wa E “ w03 Xopusont l
B it g G BT meLpais DS M OTON/MMUTENHA MATPU rep ace
847087

KoTenna uHcTanaum Ha nenetn
{koven + paguatopu)

KoTenua uHcTanauma Ha gopea 3a orpes
(koTen + pagmaropu)

EpexTuasu neuki Ha Abpsa 33 orpes

LenTpanto oronnenme
(ronnoduxauma)

oo ke @---'
TepmonomneHa MHCTANAUMA "Bb3AyX-Bb3gyx"
(knumzmia)

OueHKaTa Ha OTONNUTENHWTE pPelLeHns
Ce 0CHOB3Ba Ha (DWMHAHCOBA OLEHKa 33
LIENNA #M3HEH LMK HA TEXHONOMATA.

Figure 5: Heating Matrix for single and double family houses for Rhodope Mountain Region, Bulgaria, Source:
BSERC, graphically edited by ENOVA
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4.2 Heating Matrix for larger volume buildings

Toan npoenT ce GUHANCHPA OT WICACAOBITENCKITE W
wrosauMONNa Nporpama e EsponeRcisn cuos Xopusont
00 sl e o oo Sonae Ho reptace

847087

HMCKOTEMNEPATYPHA OTONAKTEAHa CHCTEMA W 6wTosa ropeua sopa (ETB) NHWCKOTEMNEPATYPHE OTOMAMTENHA CHCTEMA M GWTOBa ropewsa 8opa (BTB)
TemnepaTypa Ha exosa <35 ° C Temneparypa Ha exoAa <55 ° C

Knac Ha exepruitia eexrmeHocT Kniac #a enepriiiza eexTBHOCT

JlokanHo* oTONNEHWE Ha NeneTH

JokanHo OTONNEHME Ha NeNeTH +
C/TbHYEBM KONEKTOPU

/lokanHo OTON/NEHUE H3 ALPBECHM TPECKN

LlenTpanHo oTonneHue Ha Guomaca
ol

TeoTepmanua Tepmonomna
(eHeprua OT NoYBaTa KAK NOANOYBEHM
Boau)

TepmonomneHa cucTema 8b3yX - 8043 2y E'

* nog noKanko ce uMa npeaska obLy KoTen sa yanaTa crpaja.

Ouekata Ha ce Ha 5
(DMHAHCOBa OLIEHKa 33 LiENMA JKM3HEH LMKBN Ha TEXHOMOTMATA. MHOro f00po

MHOIo nowo

3 OTTOBOANOCT Ha ABTOPMTE W 1

Figure 6: Heating Matrix for larger volume buildings for Rhodope Mountain Region, Bulgaria, Source: BSERC,
graphically adapted by ENOVA
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5 | Croatia: Primorsko goranska County, City
of Zagreb incl. three bordering counties

5.1 Heating Matrix for single and double family houses

o istraiivackim | inovacijskim
replace
Ao MATRICA GRUANJA

@

Vrsta individuainog stambenog abjekta/ energijski razred zgrade

fleksibilna
% Pasiuna kuéa? Niskoenergerska kuta! Wiskoenergetsia iz Kuéafzgrada - nski | fo i| upotreba
<15 kWh/m?® a (A+} <25 kWh/m?a / (A} < 50 kwh/m? a (B) <100 kWH/m* a (C) > 100 kKWH/m? a ([D-G) Smart Grid

&

+ o+

Sustav grijanje
Gmbinirant sustav mehanicke ventilacije | dizalice

topline
niskotemnperaturni sustav distribucije topline do 35°C

++

Dizalica topline zemlja-voda

izalica topline voda-vor
Iniskotemperaturni sustav distribucije topline vode do @
Dizalica mSFnE Trak-voda
jiskotemperaturni sustav dlsmbucue topline vode do

Centralna grijanje na pelete
< meduspramnikom ! ++ ++
=niralnG grjanje ha Kotao na drva s postupkom
ot . gedb =

+
+ o+
+

++ o+

Lakalmfpodn.u:m (entralmram mplmsh sustaw
na biomasu + ++
Kamin (ogrjevno drvo/peleti) / kaljeva pe¢ ++ +
Erijanje cijele kude s meduspremnikom
grijanie dijele kue bez sustavaza pnarerrutop e == “++

do.

Elektritni sustav izravniog grijanja [npr. infracrvenc) S+
52 solarnim sustavem
Kogeneracijsko postrojenja na biomasu
53 spremnikom toplinske energije + i
Dizalica topline morska voda-voda ++ | pp

ERRT TEHNICKI
HHEEEI NLE RAZUMNO

Figure 7: Heating Matrix for single and double family houses for Primorsko goranska County, City of Zagreb incl.
three bordering counties, Source: REGEA, graphically edited by ENOVA
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5.2 Heating Matrix for larger volume buildings
B s MATRICA GRUANJA dreplace

Nisko-temperaturni sustav grijanja i pripreme tople vode Nisko-temperaturni sustav grijanja i pripreme tople vode
temperatura pola: a temperatura polazi ¥

Energetski razred zgrade Energetski razred zgrade

Kombinacije sustava grijanja

Centralno grijanja na pelete
+solarni sustav

Grijanja na drvnu sjetku
+ solami sustav

Grijanje
na biomasu
+solamni sustav

Dizalica topline zemlja - voda s kolektorom
+ solami sustav

il

Dizalica topline zemlja - voda sa sondom +
solarni sustav

Dizalica topline voda - voda
+solarni sustav

Dizalica topline zrak - voda
+solarni sustav

'—v
R!,

Pogodnost sustava:

Dobra [ manje dobra pogodnost: Zraéne dizalice topline s dodatnim
izvorom topline, odvodni zrak iz zatvorenih bazena ili wellness
podruija, takoder su vrlo pogodne 7a zgrade Klasa A +i A++

JAKO NUE

Figure 8: Heating Matrix for larger volume buildings for Primorsko goranska County, City of Zagreb incl. three
bordering counties, Source: REGEA, graphically adapted by ENOVA

D4.1 Matrices leading to “right” RHC systems Page 15



freplace

6 | Germany: Bavarian Oberland

6.1 Heating Matrix for single and double family houses

HEIZUNGS-MATRIX dreplace
@ ® ©

Warmwasserbereitung | Wind-/
empfohlenmit  |Sonnenener|

Art des Wohngebaudes / Energieklasse

Passiv- LI
)3 haus! Niedrigstenergiehaus' | Niedrigstenergiehaus' | Niedrigenergiehaus | <100 kWh/m?a (C)
< 10KWh/m? a (A++) <15 kWh/m? a (A+) <25 kWh/m?a / (A) <50 kWh/m?a (B) <20} oder saniert

Heizungssystem

Passivhaussystem
Komfortiftung mit Luftheizung

Kombigerat
Komfortiiftung + Wirmepumpenheizung;
Niedertemp.-Warmeverteilung bis 35°C

Erdreich-Warmepumpe®

Niedertemperatur-Wasser-Warmeverteilung bis

3s°C
Grundwasser-Warmepumpe®
p meverteilung bis

35°C
AuBenluft-Warmepumpe
& :

se ilung bis
3s5°C

Pellets-Zentralheizung
mit Pufferspeicher

Stiickholzvergaser-Zentralheizung
mit Pufferspeicher

Nahwarme/Fernwérme
auf Biomassebasis

)
‘Ganzhausheizung mit Pufferspeicher

ohne wassergefiihrtes Warmeabgabesystem

Elektro-Direktheizung (z.B. Infrarot) ++

mit Solaranlage
TECHNISCH NICHT
EMPFOHLEN

Figure 9: Heating Matrix for single and double family houses for Bavarian Oberland, Germany, Source: WIP,
EWO, graphically edited by ENOVA
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6.2 Heating Matrix for larger volume buildings

Dieses Projekt  wird aus  dem  Forschungs-  und
inmevationserograrmm Horimat 2020 der Guropdiscien Unios H E 'ZU N G s_ M ATR lx
im Rahmen der Finanzhilfevereinbarung Nr. 847087.

Niedertemperaturwarmeabgabesystem und Warmwasserbereitung

dreplace

Hochtemperaturwarmeabgabesystem und Warmwasserbereitung
Vorlauftemperatur <35° C Vorlauftemperatur >55° C

Gebaudeldassen

Systemkombinationen

Pelletzentralheizung
+ Solaranlage

Hackgutheizung
+ Solaranlage

Biomasse Nahwarmeheizung
+ Solaranlage

Erdreich-Wa

mit Er
+ Solaranlage

Erdreich-Warmepumpe mit Erdsonde
+ Solaranlage

Grundwasser-Warmepumpe
+ Solaranlage

Luft-Warmepumpe
+ Solaranlage

Eignung:

Gut/weniger gut: Luft-Wa mit zustzli : :
Abluft aus oder ich sind bei Gebiuden der SEHR GUT NICHT
Klassen A+ und A ++ ebenfalls sehr gut gesignet :

Figure 10: Heating Matrix for larger volume buildings for Bavarian Oberland, Germany, Source: WIP, EWO,
graphically adapted by ENOVA
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7 | North Macedonia: KAGoP Region

7.1 Heating Matrix for single and double family houses

TpoeKTOT € PuHaHCUPEH Of NPOTPaMATE Ka l
| e MATPULIA 3A IPEEHE replace
wa Esponckara Yuuja co forosop 6p.847087

> 100 kWh/m?a (D)
201 we/genymuo

Hajimucko eneprercka | Hajmoxo enepreraia Crapa rpaga

wyia xyia Huckoeseprercka kyva | <100 kWh/m?a (C)
< 15kWh/m?a (A+) <25 KWh/m?a (4) <50 kWh/m?a (B)

MyATH-MHBEPTED KAWMa YPean

ToRAWNERa HyMnG 53

LienTpanto rpeerse Ha neneti
co Gadep

Nokanko/LleHTpanto rpeesse

Koten 1a 6uonaca u Tonnmkckw Gadep 3a rpeetse
Ha Uen oBjeKT Co TONOBOAHE MHCTANALM3

Koven 3a rpeesbe Ha yen objexT 6e3 TonnosogHa
wHcTanaumja

EnexTpiHo rpeete

TEXHHSKI HEPAZYMHO

Figure 11: Heating Matrix for single and double family houses for KAGoP Region, North Macedonia, Source:
SDEWES-Skopje, graphically edited by ENOVA
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7.2 Heating Matrix for larger volume buildings

MPOEKTOT & GMHEHCHPaH OR NPOrPaMaTa Ha
MCTPasyBar08 H HHOBaAM ,Xopu3owT 2020 Ka l
- e ke MATPULIA 3A TPEEHE ‘rep ace

HMGKO TEMNEPATYPeH CHCTEM W NIOFOTORKA HA TONAA BOAA HMCKO TEMNEPATYPeH CHCTEM W NO/FOTOBKE HA TOMAA BOAR
8neswa Temneparypa < 35°C Eneawa Temneparypa < 55°C

EHepreTcia Knaca Ha 3pagaTa EHepreTcia Knaca Ha 3rpagata

Kom6umauw Ha cucrenmus

LleHTpanHo rpeesbe co NeneT + coHYesa
eHepruja

LleHTpanHo rpeetbe co APBEH Yunc +
COHYEBa eHepruja

Noxanwo rpeerve co GHOM3ca + COHYEBa
eHepruja

TonnuHcka NyMNa 3@ UCKOPHCTYBalbe Ha
TONAKMHE O NOA3EMHM BOAM CO PameH
NAOYECT KONEKTOP + COHYEBa EHEPIMja

TonnuKcka NyMNa 3a MCKOPKCTYBakE Ha
TONAWHAE 04 NOA3EMHM BOAK + COHYEBA
eHepruja

TonnuHcKa NyMNa 33 UCKOPUCTYBAKbE Ha
TON/ANHE 04 H3ABOPEWEH BO3AYX +
COHYesa eHepruja

MNorogrocT:
[Lo6pa [ nomanky Ao6pa NoroaHocT: TyMni 33 TONAMKa Ha BO3AYXOT e o
©O AONONHATENEH UISOP H3 TONAMHE, U3LYEEH BO3AYX OF 33TE0PEHM o Lo
Bazeru UAKM BENHEC 30HM C2 UCTO T3X3 MHOMY NOTOAKM 33 3rpagm 04

KnacaA+nA++

Ty KO BHAD AWLE WTO AcjcTiyna 8o wae 1 Komwonjara CheIMsE wnSOPMAUMNM. CTSBOSTE MIPIIENM 50 0633 NYEAMKIUA]S C= EANHETEENE OATOBOPHOCT HA JETODHTE W HE

P W NPEBog 33 Hew

Figure 12: Heating Matrix for larger volume buildings for KAGoP Region, North Macedonia, Source: SDEWES-
Skopje, graphically adapted by ENOVA
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8 | Republic of Serbia: City of Sabac

8.1 Heating Matrix for single and double family houses

Ovej projekat finans
Herizont 2020 Evraps!
847087,

MATRICA GREJANJA Areplace

@

Vrsta individualnog stambenog objektaf anergetski razred zgrade

Energija
fvietra

& i cat i cal | Niskoenergetska kuca
£15KWhfmPa(As) | £ 2af (A+) 45 KWh/m? a (4]

Sistem grejanja

Kombinovani ureda)
Ventilacija sa povratom toplote + toplotna pumpa;
niskotemperaturni refim grejanja do 35 °C

++

Geotermaina toplotna pumpa?
niskotemperaturni refim grejanja da 35 °C

++

Toplotna pumpa voda/voda®
niskotemperaturni refim grejanja do 35 °C

++

Toplotna pumpa vazduh/voda
niskotemperaturni refim grejanja do 35 °C

++  ++

Sistem centralnog grejanja na pelet
sa spremnikom toplote

Sistem centralnog grejana sa pirolitickim kotlom
na drvnu biomasu +

sa spremnikom toplote

—

Daljinske grejanje
{druna sedia)

+

Pec na drva (cepano drvo, pelet)/kaljeva ped
Intagraine grajanje sa spremnikom toplots

Pet na drvajkaljeva pet
Integralne grejanje bez toplovodnos sistema 22
grejanje

—

—

It TRt TEHNICKI
e L3 NUE RAZUMNO

Elektritna energija

*Meguée pastiél uz sistem mehanitke vemtladie  rkuperaciom topiote
IMoguée je | pasiuna hisdenje ket

KJa Q5060 kjo deflfe 4 me KAMISHE M) OAPOVOMD I0 WHotFEDy siededh INformacya. St Erafent i v pubRGEH (SEILENT 5 CAQIVOMAST UISFD | Ne SUMIVa NG SITvoVE EWDpske EOmisge. AEAAURCa | PrEVod U AEkDMErCains SYhe s odobreni pod usiovam o

Figure 13: Heating Matrix for single and double family houses for City of Sabac, Serbia, Source: GRAD SABAC,
graphically edited by ENOVA
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8.2 Heating Matrix for larger volume buildings
B AR S MATRICA GREJANJA dreplace

Nisko-temperaturni sistem grejanja i priprema tople potrosne vode (PTV) Nisko-temperatumi sistem grejanja i priprema tople potroine vode (PTV)
temperatura na ulazu <55°C

temperatura na ulazu < 35°C

Energetski razred zgrade

Kombinacije sistema grejanja

Centralno grejanje na pelet
+solarno

Centralno grejanja na drvnu secku
+solarno

Lokalno (daljinsko) grejanje
na biomasu
+solarno

Geotermalna toplotna pumpa
sa ravanskim kolektorima
+ solarni

Geotermalna toplotna pumpa
sa dubinskom sondom
+solarna

Toplotna pumpa za podzemnu vodu
+solarna

[Foplotna pumpa koja koristi spoljni vazduh !
kao izvor toplote 2
+solarna 4]

Prikladnost sistema:
Dobra / manje dobra pogodnost: Vazduine toplotne pumpe sa
dodatnim izvorom toplote, izduvni vazduh iz zatvorenin bazena ili RSB IERG
velnes zona takode su vrlo pogodne za zgrade klase A+ A++

Figure 14: Heating Matrix for larger volume buildings for City of Sabac, Serbia, Source: GRAD SABAC, graphically
adapted by ENOVA

NUE
DOBSO PRIKLADNO

D4.1 Matrices leading to “right” RHC systems
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9 | Slovenia: Slovenia

9.1 Heating Matrix for single and double family houses

Ta projekt financica rasiskovalni in inovaciiski program
Evropske unije Obirorje 2020 v akviry sporszuma o dodelitsi re a c e
seedstey it 34T0RT.

@

Tip stanavanske stavhe / energijski razred

m Pasivna stavba! Pasivna stavba ! Nizkoenergijska stavba
<10 kWh/m?a [A1} £15kWh/m?a (A2} <35 kWh/m®a [/ (B]

Sistem ogrevanja

Sistem pasivne hife
Ugndno prezratevane z ogrevanjem zraka

—"
Kombinacija prisilnega prezracevanja in toplotne
i e | o | o I
prezraevanje + toplotna Erpalka za ogrevanje
atna Erpalka, ki \m\;ﬁwp-ha\é@
nizkate relnega medija je
e

++

Toplotna Erpalka, ki temelji na izkoristanju

toplote zunanjega zraka st e
Biomasni kotli na pelete
2 vmesnim pomnilnikom ++
Biomasni uplinjevalni kotli +
Daljinsko ogrevanje
biomasa/toplovad/plin ++
Toplovodni kamin (drva/peleti] L

Hifno ogrevanje z vmesnim skladistem

Kamin/kaminska pefa/kruina peé ++
brez vodnega sistems 23 advajanje topiote

reitne sennn carmiani (op. Wpeet] . - _--- o o
At

Figure 15: Heating Matrix for single and double family houses for Slovenia, Source: JSI, graphically edited by
ENOVA

Stk se lahka st eklptn £
+ Palel e s sistemom matno pasiuna hlajenje
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9.2 Heating Matrix for larger volume buildings
LEESEELINEE OGREVALNA MATRIKA dreplace

Nizkotemperatumni reZim ogrevanija in priprava sanitarne tople vode (STV) Srednjetemperaturni reZim ogrevanja in priprava sanitarme tople vode (STV)
wstopna temperatura<35° C wstopna temperatura <55° C

Energijski razred stavbe

Kombinacije sistemov

Centralno ogrevanje s peleti + sonéna
energija

Centralno ogrevanje na sekance + sonfna
energija

Daljinsko ogrevanje z biomaso + sonéno
energijo

Toplotna érpalka zemlja/voda s
horizontalnimi kolektorji + sonéna energija

Toplotna érpalka zemljafvoda z globinsko
sondo + soncna energija

Toplotna érpalka voda/voda + sonéna

energija
Toplotna crpalka zrak/voda + sonéna
energija R, ¢

Primernost:
Dobro / manj dobro udobje: Zraéne toplotne érpalke z dodatnim

virom toplote, izpuini zrak iz notranjih bazenov ali welinass prosorov ZELO DOBRO
50 2elo primerne tudi 7a stavbe razreds A +in A ++

DOBRO

Figure 16: Heating Matrix for larger volume buildings for Slovenia, Source: JSI, graphically adapted by ENOVA
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10 | Spain: Castilla y Ledn Region

10.1 Heating Matrix for single and double family houses

Este proyecio esta finencizde por el progama de
investizacion & innovacién worizonte 2020 de I unidn l
SR STE MATRIZ DE CALEFACCION replace

@

Recomendaridn para el Energia
Tipo de edificio residencial / dase energética sistema de preparacién e pgica / solar
2gua caliente saritaria

Edificio de muy alta

Edificio de media | demanda energética (D)
Edifico de muy baja Ediftio de media | demanda energética[C) | Edificoantiguo o
) demanda energetica | Edifcio de baja demanda [demanda energetica < 50| Edifico antiguo o parcialments
Casas Pasivas (A+) energetica [A) KWh/m? a (B) reacondicionado reacondicionado

Tipo de Sistema Térmico

mediante
deaire

+bomba de calor para calefaccion + distribucion
de calor a baja (hasta 35 °C)

Bomba de calor geotérmica
distribucion de calor hasta 35 °C

|[Bomba de calor alimentada con agua subterrinea
distribucién de calor hasta 35 °C

Bomba de calor aimentada con aire ambiente
{acrotermia)
con distribucidn de calor menor 3 35 °C

++  ++

Calefaccion de pellets

st Q) A I -
Redes térmid
. GR ECEEEE N

Estufa o chimenea de biomasa
«con distribucién de calor mediante agua
Estufa o chimenea de biomasa
SIN distribucion de calor mediante agua
Calefaccion electrica directa
{por ejemplo, infrarrajos)
«on sistema solar

++ 4+

TECHICAMENTE NO
m m s Seme

Figure 17: Heating Matrix for single and double family houses for Castilla y Ledn Region, Spain, Source: EREN,
graphically edited by ENOVA
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10.2 Heating Matrix for larger volume buildings
BB ;= s5=a70 MATRIZ DE CALEFACCION dreplace

Sistema de distribucion a baja temperatura y preparacion de agua caliente sanitaria Sistema de distribucion a baja temperatura y ACS
{ACS) temperatura de entrada < 55°C

temperatura de entrada < 35°C

Clase del edificio Clase del edificio

Combinacitn de sistemas

Calefaccion con pellets + solar

Calefaccién con astillas + solar

Red térmica con biomasa + solar

Bomba de calor geotérmica horizontal
enterrada + solar

Bomba de calor geotérmica con pozos +
solar

Bomba de calor alimentada con agua
subterranea + solar 033

Bomba de calor alimentada con aire
ambiente (aerotermia)+ solar i 7]

Idoneidad:

Buena / menos buena comodidad: las bombas de calor de aire con
fuente de calor adicional, aire de escape de piscinas cubiertas o dreas MUY BUENA
de bienestar, también son muy adecuadas para edificios de clase A +

vAss

Figure 18: Heating Matrix for larger volume buildings for Castilla y Ledn Region, Spain, Source: EREN,
graphically adapted by ENOVA

INADECUADA
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11| Figures

Figure 1: Heating Matrix for single and double family houses for Austria (is applicable on federal level,
countrywide too), Source: Austrian climate protection initiative “klimaaktiv” of BMK.........ccceeennneen. 8
Figure 2: Heating Matrix for larger volume buildings for Austria (is applicable on federal level,
countrywide too), Source: Austrian climate protection initiative “klimaaktiv’ of BMK, graphically

o Yo 4=To I o1V =1 NN 1 N PRSP 9
Figure 3: Heating Matrix for single and double family houses (is applicable in whole Bosnia and
Herzegovina), Source: ENOVA, graphically edited by ENOVA..........ccoiieciieeeecee et 10
Figure 4: Heating Matrix for larger volume buildings (is applicable in whole Bosnia and Herzegovina),
Source: ENOVA, graphically edited by ENOVA ...ttt ettt e e st e s ssvree e s saae e e e snes 11
Figure 5: Heating Matrix for single and double family houses for Rhodope Mountain Region, Bulgaria,
Source: BSERC, graphically edited by ENOVA ......coo ittt ettt e e et e e s ssvteee s snaeee e eanes 12
Figure 6: Heating Matrix for larger volume buildings for Rhodope Mountain Region, Bulgaria, Source:
BSERC, graphically adapted by ENOVA ... ettt e s e s bee e s s sabee e e e 13
Figure 7: Heating Matrix for single and double family houses for Primorsko goranska County, City of
Zagreb incl. three bordering counties, Source: REGEA, graphically edited by ENOVA.............cc.oc...... 14
Figure 8: Heating Matrix for larger volume buildings for Primorsko goranska County, City of Zagreb incl.
three bordering counties, Source: REGEA, graphically adapted by ENOVA.........c.cceeeiiveeeicieeeeciinenn, 15
Figure 9: Heating Matrix for single and double family houses for Bavarian Oberland, Germany, Source:
WIP, graphically edited DY ENOVA ........ooo ettt et e et e e e tte e e e eeate e e e snteee e entaeesenteeeesanes 16
Figure 10: Heating Matrix for larger volume buildings for Bavarian Oberland, Germany, Source: WIP,
graphically adapted by ENOVA...... ...ttt e et e e e et e e e e ette e e e eebteeeesntaeeesstasasssteeeesanes 17
Figure 11: Heating Matrix for single and double family houses for Skopje Region, North Macedonia,
Source: SDEWES, graphically edited by ENOVA ...ttt e et aae e e 18
Figure 12: Heating Matrix for larger volume buildings for Skopje Region, North Macedonia, Source:
SDEWES, graphically adapted by ENOVA ...ttt e st e e e esitr e s ssate e e s sareee e eanes 19
Figure 13: Heating Matrix for single and double family houses for City of Sabac, Serbia, Source: GRAD
SABAC, graphically edited by ENOVA ..........uoii ettt cettee ettt e st e e s st e e e ssataee s sntaeeesnraeeesanes 20
Figure 14: Heating Matrix for larger volume buildings for City of Sabac, Serbia, Source: GRAD SABAC,
graphically adapted by ENOVA.......co ettt s e e e e st e e e s sate e e e sataee s sataeesssteeeesanes 21
Figure 15: Heating Matrix for single and double family houses for Slovenia, Source: JSI, graphically
EAITEA DY ENOVA ...ttt et sttt e st e bt e e s a b e e sabee e sabeesabeesbbaesabeeesabeesabaesseeesaseenn 22
Figure 16: Heating Matrix for larger volume buildings for Slovenia, Source: JSI, graphically adapted by
1 L 23
Figure 17: Heating Matrix for single and double family houses for Castilla y Ledn Region, Spain, Source:
EREN, graphically edited by ENOVA ...ttt et e e e e e e e e e rere e e e e e s e sansraaeeeaeaeean 24
Figure 18: Heating Matrix for larger volume buildings for Castilla y Ledn Region, Spain, Source: EREN,
graphically adapted by ENOVA. ...t e e e e e e e et ee e e e e e s e e sanbeaae e e e e e eeesnreeneeens 25
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