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Thermal Comfort — indoor air quality
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Forming of black marks in
inhabited rooms

On walls, ceilings and in cold
corners

Mainly during winter times

Caused by Coanda-Effect and |

iy
Innenluft:
+20°C

u'nbo'hcgl’ich

. warm

U= 03W/mi2K

Us 26 W/ m2K

T %

26

Us1,5W/m?K 24
22

i 20

AuBienluft -10 *C

Ohrid 07- 2024



Overview on the housing stock in
NMK

According to the 2002 Census there are
697.529 dwelling units in Macedonia
totaling 49,671,709 m?2. Distributed
within the stock of 446.235 single
buildings of different type

Up to 1900year. 6.773 dwelling unites

- 1901-1918 year. 6.282

- 1919-1930year. 11.614

- 1931-1945year 16.282

- 1946-1960 year 68.787

- 1961-1970year. 124.959
- 1971-1975year. 72.019
- 1976-1980year. 77.076
- 1981-1985year. 62.723
- 1986-1990year. 51.933
- after 1990 year 118.740

-annual new construction and
reconstruction represents less than 1%

0 - (1 110 (1 olel

Regulations and Standard 80’s

Requirements for design and manufacturing of buildings - MKS
U.J5.600,

external walls: First climate zone /heat transfer coefficient
Umax=1,20 W/m2K

Second climate zone /heat transfer coefficient
Umax=0,90 W/m2K

Third climate zone /heat transfer coefficient
Umax=0,80 W/m2K

-slab above basement :First climate zone /heat transfer coefficient
Umax=0,75 W/m2K

Second climate zone /heat
transfer coefficient Umax=0,60 W/m2K

Third climate zone /heat transfer
coefficient Umax=0,50 W/m2K

-under roof slab:First climate zone /heat transfer coefficient
Umax=0,95 W/m2K
Second climate zone /heat transfer
coefficient Umax=0,80 W/m2K
Third climate zone /heat transfer
coefficient Umax=0,70 W/m2K

-Double glazed windows( 8-10mm air space) with wooden frame
Umax=2,60 W/m2K
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1976/1983 Solar amorphous cells costing $2 per W with an efficiency of 4 % -today 1 watt of solar energy in the range of $0.5
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Thermo-vision camera for testing of the buildings



//upload.wikimedia.org/wikipedia/commons/a/a3/Thermografie_Giebelseite.jpg

¥SB conference timeline

CIB TGS, CIB TG8 Sustainable Building (SB) conferencies
Watford, 1994 Paris
1997 SBOO  SB02 SB05 SBOS SB11
Maastricht Oslo Tokyo Melbourne Helsinki
2000 2002 2005 2008 2011

Vancouver, events in events in events in
1998 2004 2007 2010

Green Building
Challenge GBC 98,
/ 5 national |ee{ 11 national |f==—{ 10 national

| | | | | I I I | |
1994 1998 2000 2002 2004 2005 2007 2008 2010 2011




Renewable Energy

Support with subsidies feed-in tariffs
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The cause of the problem

World Greenhouse Gas Emissions in 2005
Total: 44,153 MtCO, eq.

End Use/Activity

A
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Passive House (Passivhaus) Comfort

standard Enhanced thermal
comfort and indoor air
guality due to better

insulation, airtightness,
and ventilation.

Sustainability

Lower greenhouse gas
emissions and reduced
environmental footprint.

Energy Efficiency

Passive buildings consume
up to 90% less energy for
heating and cooling
compared to conventional
buildings.

Passive House (Passivhaus)
standard

Dr. Wolfgang Feist and Bo
e Adamson

Resilience Passive buildings are
designed to be highly

o - energy-efficient through the
Improved bU|Id|ng use of improved insulation,

resilience against extreme airtight construction, high-

i performance windows, and
weather conditions and heat recovery ventilation

energy price fluctuations. systems

This approach minimizes the
reliance on active heating
operational costs. and cooling systems, thereby
reducing both energy costs
and the environmental
impact of buildings

Cost Savings

Reduced energy bills and

long-term savings on
maintenance and

The first Passive House building was
completed in 1991 in Darmstadt, Germany
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% Examples of solar assisted district heating systems

Friedrichshafen-Wiggenhausen (1996)  Steinfurt-Borghorst (1999) Hamburg-Bramfeld (1996)
380 Wohnungen, 4.050 m* Flachkollektor, 23 Reihenhduser, 510 m? Flachkollektor, 124 Reihenhauser, 3.000 m? Flachkollekto
12.000 m’ HeiRwasser-wdrmespeicher 1.500 m? Kies/\Vasser-Warmespeicher 4.500 m® HeiRwasser-Warmespeicher

*Ref: FVEE

*Pictures: 4, b, d. e

*Uni Stuttgart, ITW
*Pictures: ¢, f

*Prof. Em. Gockell,
*IGS, Uni Braunschweig

Rostock-Brinkmannshohe (1996) Neckarsulm-Amorbach (1998) Hannover-Kronsberg (2000)
108 Wohnungen, 1.000 m* Flachkollektor, 5.263 m? Flachkollektor, 106 Wohnungen, 1.350 m* Flachkollektor
20.000 m* Aquifer-warmespeicher 63.360 m* Erdsonden-Warmespeicher 2.750 m* HeiRwasser-Warmespeicher




the application of minimum requirements to the energy performance of:
- existing buildings, building units or elements subject to
major renovation;
- buildings elements that form part of the building envelope
and that have a significant impact on the energy performance
of the building envelope when they are retrofitted or
replaced; and
- technical building systems whenever installed, replaced or
upgraded;
-national plans for increasing the number of nearly zero-energy buildings;
-energy performance certification of buildings and building units;
-regular inspection of heating and air-conditioning systems in
buildings; and
-independent control systems for energy performance
certificates and inspection reports.

EU Directive on the Energy Performance of Buildings- (EPBD)

2002/91/EC

The general objectives of the EPBD are to reduce final energy
consumption, CO2 emissions and creation of jobs.
-improvement of the energy performance of buildings, taking
into account various climatic and local conditions

-a common general framework for a methodology for
calculating

Dirctive 2006/32/EC on energy end-use efficiency and
energy services

The EU Directive on the R
promotion of cogeneration Directive 2004/101/EC

based on useful heat establishing a system for
demand in the internal greenhouse gas emission

energy market 2004/8/EC allowance trading under
the Kyoto Protoco

Directive 2003/87/EC establishing a system for

greenhouse gas emission allowance trading
within the EU

Directive 2001/77/EC on promotion of electricity
produced from renewable energy sources in the internal
electricity market

EU Directive on mandatory energy efficiency labeling of
household appliances 92/75/EEC and others.



- The core elements included the introduction of nearly
zero-energy buildings, measures to stimulate renovation
through appropriate financing and rules on penalties.
Strengthened measures on inspections of heating
and cooling, energy performance certificates and
high-efficiency alternative systems.
The principle that the public sector should set a good
examples as regards the energy efficiency of buildings

==

EPBD recast 2010/31/EU

- Kept main provisions of the 2002
Directive

- Simplified legal framework and
facilitated implementation

- General aims specified: reduction of
energy consumption, reduce CO2
emissions and create new jobs.

- Widened the scope to cover a larger
part of EU buildings stock, but at a

cost-effective way

#2015

Long-Term Renovation Strategies (LTRS) for
pubic and private building transformation
into nearly zero-energy ones

Climate and energy framework 2030

- Reduce greenhouse gases by 40 %
compared to 1990 levels

- Reach at least 32 9% share of renewa-

ble energy consumption
- Achieve energy savings of at least
325 9%

Climate and energy package for
2020

- Reduce GHG emission by 20 %
compared to 1990 levels

- Increase share of renewable energy
to 20 %

- Increase energy efficiency by 209%



ntemational Solar Energy Society, German Section

Visions of the solar thermal industry
e ehons S xSl Gaman Sraey for the year 2030

Visions of the solar thermal
industry for the year 2030 50% of the low temperature heat demand will be covered by solar thermal

systems

The active solar house (heat demand covered 100% with
solar systems) is the building standard

Multifamilybuilding with
100% solar heating built
in Switzerland in 2007

Solar Thermal Systems in Europe

Falkenberg/Sweden, 5.500 m? collectors,
6% of the local heat delivered i Energetikhaus100 — 95% solar fraction

Partners:

Technical University Freiberg
FASA AG Chemnitz

Eder Ziegelwerk Freital GmbH

Soli fer Solardach GmbH

Storage: 28.000 liters

Marstal/ Denmark, 18.300 m? collectors,
10.000m? buffer storage, 30% of the local
heat delivered, Energy woods need > 10
times larger land area!

Collector area: 69 m2
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Vision 2030

New residential buildings: 100% solar
thermal heating

Existing residential buildings: 50 % solar
thermal heating

Industrial solar thermal systems for
temperatures > 100° Celsius

Solar cooling systems

Solar District Heating Systems

Overall Goal: Heating Demand up to 250°C
will be covered by Solar Thermal systems

T T L L AP




Neckarsulm II / Germany

» Storage: 20.000 m?

» Total Heat requirement: 1663 MWh/a

ietr] i » Solar Heat: 832 MWh/
Solarthermal District Heating olar Hea a
» Costs: 1,45 Mio €

» Solar fraction: 50 %

» Used simulation program: TRNSYS

SchemaVersuchsspeicher

Neckarsulm II / Germany

» Supply Area: 6 Multifamilybuildings, School, Hostel, Shoppingcenter

»Heated Area: 20.000 m? R G

solar collectors on the roofs Two-storey

single-family homes

» Collector Area: 2.700 m?

» Typ of Storage: Borehole
seasonal long term storage

TS

District heating loop
(below grade) connects

¢~ Borshole seasonsl to homes in community
(long-term) thermal
storage

Energy Centre
with short-
term thermal
storage tanks
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Solar coverage rate(%):
60+

/ A\
i 7—\
20- / \\
lg_, _// S |
1.2.3.4.5.6.7. 8 9.10. 11 12.
(20% annual average )

*System Tested in Miinsterland Germany
*65m? Collector Area
*Natural Gas Reheating

*System Saves 3.200m? Natural Gas per Year

*Other Farms Use the Heat Behind PV-Collectors
to Dry Their Straw




UN City - COPENHAGEN - 2013
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https://www.archdaily.com/397637/un-city-3xn/51d44b8cb3fc4b58340001ba-un-city-3xn-photo
https://www.archdaily.com/397637/un-city-3xn/51d44b7eb3fc4b58340001b9-un-city-3xn-photo
https://www.archdaily.com/397637/un-city-3xn/51d44b9db3fc4beae100019f-un-city-3xn-photo
https://www.archdaily.com/397637/un-city-3xn/51d44bd0b3fc4b58340001bc-un-city-3xn-photo
https://www.archdaily.com/397637/un-city-3xn/51d44c24b3fc4b58340001be-un-city-3xn-photo
https://www.archdaily.com/397637/un-city-3xn/51d44b52b3fc4beae100019e-un-city-3xn-photo
https://www.archdaily.com/397637/un-city-3xn/51d44baab3fc4b9e0f000178-un-city-3xn-photo
https://www.archdaily.com/397637/un-city-3xn/51d44bfdb3fc4b58340001bd-un-city-3xn-photo
http://nordicdesign.ca/wp-content/uploads/2013/07/UN-City-copenhagen-9.jpg
https://www.archdaily.com/397637/un-city-3xn/51d5922ab3fc4b9e0f000201-un-city-3xn-ground-floor-plan
https://www.archdaily.com/397637/un-city-3xn/51d44b06b3fc4b58340001b7-un-city-3xn-photo

3. INNOVATIVE

. PIONEERING

INOTES

1. CO® Emission Target

15qCOY Myt

Carbon neutral”™ OkgCOsm

Inclustry standard EEO
argels

2. Heating Load Target S0KWhe/maiyr

OkWhe/m=/yr

Industry standard EEQ
argets

Sustainability 3 Beciica Losd Targe 5 cTT

SKWhr/ma2/yr

inclustry standard EEO
argets

matrix 0 Mabrene

6. Ventilation

high nlemal heat gains

Evaporative cooling to rooms with

good practice=cumant
ulding regulations
onearing=Badzed values

All Measures raquire
sareful attention to
detals and monderning
onstruction,

SMS with manual overmdes
ederable on al wndows

ar water haating to
itchans, Maxmum PV
1stallation using most efficent
Vs, Wood/waste fred CHP

ctential S0% grant
vailable from DT for wolar
yater haating, up to 65%
lor PV installation

nsure prevention of solar
wal gain'glars by buidng
ormvshading svsloms

.

Parsonalised controls
strongly recommended by
ob Jarman

orehola/ground water cooling
0 rooms with Figh nlerma
wal gains

ed to provide for areas
vharae cooling is required
nd provice upgrade path
ar entire buidng

11. Embodied Energy in
Structural Materials

foors
Use of recycled aggregates in
structural concrats.

© Architects LLP

Timber structure in leu of steal or
concrete bul retaning concrele

| imber structure with
hermal mass provided using
ninimum amount of concrele

B. Hob Jarman particuiarky
@en on use of limber or
ow embodied energy




Successful low-carbon building renovation combining energy efficiency measures with renewable energy integration
a0 Al\ 4 "_;.

Source: AEE INTEC, in IEA EBC Annex 56 — Evaluation of the Impact and Relevance of Different Energy-Related Renovation Measures
on Selected Case Studies (Kapfenberg, Austria, 2012-2014).

Ohrid 07- 2024




Sustainability Performance Assessment and Benchmarking of Buildings

History

Early 1990’s: the Building Research Establishment Environmental Assessment Method (BREEAM)
was developed by BRE and a private-sector architect, John Doggart;

Mid 1990’s: the Leadership in Energy and Environmental Design (LEED) was developed by the U.S.
Green Building Council (USGBC);

Both of these initiatives began essentially as checklists of what to do and what not to do in the
design of commercial buildings;

These systems provided guidelines for good design and management suited to the region of origin;

As the field developed, more emphasis was placed on the assessment of performance, but some of
the guideline aspects remained, so we might call them hybrid systems;

Many other systems have been developed, e.g. CASBEE, Greenstar, etc., with most following the
similar pattern.

20 Certification Schemes for Buildings Used Throughout Europe, Including LEED, Minergie, and
PassivHaus

Ohrid 07- 2024 _



I —
Sustainability Performance Assessment and
Benchmarking of Buildings s —

The overall objective of OPEN HOUSE

is to develop and to implement a common
European transparent building
assessment methodology, complementing
the existing ones, for planning

and constructing sustainable buildings

by means of an open approach and
technical platform.
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OPEN HOUSE baseline are existing standards

(both CEN/TC 350 and ISO TC59/

SC17), the EPBD Directive and its

national transpositions and methodologies for assessing building
sustainability at international, European and national level.
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I —
Sustainability Performance Assessment and

Benchmarking of Buildings > uuus:

Environmental Social/Functional Economic
Quality Quality Quality

Technical Characteristics
Process Quality
The Location

Evaluation framework

*The evaluation framework defines the hierarchical structure of the
assessment methodology.

|t is composed of 6 main categories:

eEach category is composed of several indicators assessing different key
issues for the sustainability performance of the project.

eEach indicator consists in one or several sub-indicators that evaluate a
precise issue covered by the indicator topic.

- e
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GHG emissions by sector

Agora Energiewende based on Artelys et al. (2023)

Q o
. 5 000
ane 633 Eesaranrnsnsarar e stn s e R R R oS R S AR A RSP AR SRSAp A O SRAR SR e A RA s
4 000 ~100%
_ e
3500 Net emissions
3 000 B Industry
< 2 500 M Buildings
S 2000
r B c¢nergy sector
1500
Other sectors -
3260 transport,
500 agriculture,
waste
0
LULUCF
-500
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

«All global modelled pathways that limit warming to 2°C involve "rapid and deep"” [...]
greenhouse gas emissions
reductions in all sectors this decade.» (IPPC Summary for Policymakers Report, 2023)

- e



EPBD recast 2010/31/EU EPBD revision 2018/844/EU

New definitions (incl. nZEB and major renovation)

Art. 5 Calculation of cost optimal levels of minimum energy performance

Art. 8 Technical building systems Documentation requirements introduced

Art. 9 Nearly zero-energy buildings Streamlined and scope enlarged

»

L
[
L

Art. 10 Financial incentives and market barriers

Art. 16 Report on inspections of heating and cooling

Guidelines for the promotion of nearly
zero-energy buildings (NZEB) for best
practices, by the end of 2020,

Art. 18 Independent control systems
Art. 27 Penalties
Art. 6 High-efficiency alternative systems
ért. 7 Threshold of 1 000 m2 removed

vy Vv v v v v vy v Vv

Art. 11 - 13 Energy performance certificates EPCs to cover all public buildings with a usable floor area
over 250 m? * European Green Deal
Art. 14 Inspection of heating and cooling Simplify provisions on heating and cooling inspections :
. -EU first climate neutral
EW__, Art. 2a Long-term strategies N .
- — . > continent by 2050
Legend _Bﬂ.ﬂ.fgm_, Art. 4 Minimum energy performance requirements
Incorporated . streamlined and partially removed i - |nc regse ;ed uc“on of GHG of
~ Removed Art. 8 Electromobility measures and smartness indicator

<«

at least 55 % by 2030

Clean Planet for all
- Long-term strategic vision for a
climate neutral economy

EPBD revision 2018/844/EU

- Targeted amendments

- LTRS moved from EED to EPBD
- Introduced provisions on electromobili- - Target to reach net-zero emissions in
ty and smartness indicator the EU by 2050

Long-Term Renovation Strategies




1997 2015
I . f . d Kyoto Protocol - The UN Sustainable
EV O U t I O n O a.n I e a. 192 countries pledging to 2011 _E:evelupment Goals
1960s 1992 decrease GHG emissions The Sustainability paris Agreement
1800s Rise of ethical investing The Earth Summit and + Accounting +
Church influence due to civil rights and launch of UNIFCCC in Global Reporting Standards Board
2 “Sin" stocks anti-war movements Rio de Janeiro Initiative (GRI) launches (SASB) launched TCFD

1600 - 1800s 1950 - 2000 2000 - 2020
The 2030 Agenda for
Sustainable Development
was launched by a UN Summitin 1980s a0 2004
New York on 25-27 September ~ DVimenlcambaans G ocial index was published report
2015 in South Africa created (MSCI “Who Cares Wins”
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Renovation Wave

The European
Green Deal October 2020

#£UGreenDeal




» We need to give our own unique
aesthetics to our systemic change - to
harmonize style with

sustainability," said Ursula von der
Leyen, President of the European
Commission, during her address to
the plenary session of the European
Parliament on September 16/2020.
This is why we will establish a new
European Bauhaus - a space for co-
creation where architects, artists,
students, engineers, and designers
work together to make it happen."
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e

'What a Second Bauhaus
Movement Means for

Europe' (Bloomberg)

The European Union's Green Deal will
spark a wave of building renovations -
and a chance to find a new shared
architectural aesthetic.

A new common aesthetic born from
the need to renovate and construct
more energy efficient buildings

Multiannual inancial framework 2021-2027
and Next Generation EU

EU expenditure for 2021-2027
All amounts in € billion (2018 prices) Single Market,
Innovation
and Digital

Fresaanct
Faxpaa) Srwege  #0C Invovaien

Ieosrealy 83.2
|

35

TOTAL BUDGET
18243

NEXT GENERATION | MFF
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Renovation Wave

The European
Green Deal October 2020

ZEUGreenDeal

To reduce emissions by at least 55% in 2030 and build the foundations for a climate neutral
Europe by 2050, the Renovation Wave aims to renovate 35 million inefficient buildings by

el e F
Takds

&VIV.

85-95% of buildings in the EU are expected to still be standing in 2050. Renovating them iz

- P & - . N— P —— e ’ oLy
CZZCNTIAL TO regQucing emiszions ana :.'I':.S. L

As announced by President von der Leyen, the New Eurcpean Bauhauz will match style with
sustainability. It will promote sustainable design and nature-based materials.

- One schedule calls for the renovation of as much as 2% of the continent's building stock each year. That type of
"renovation wave" would advance the goal of Europe becoming the world's first climate-neutral continent by 2050
and could represent an opportunity for symbolic transformation.

The 2015 Paris Agreement on Climate Change (COP 21) reinforces the Union's efforts to decarbonize its building
stock. T aking into account that almost 50% of final energy consumption in the Union is used for heating and
cooling, of which 80% in buildings, achieving the Union's energy and climate goals, According to the Commission's
performance assessment, the average renewal rate should be 3% per year.



The directives promote policies that will help:
-achieve a highly energy efficient and decarbonized building stock
by 2050

-create a stable environment for investment decisions

-helps increase the rate of renovation in the EU, particularly for the
worst-performing buildings

-supports better air quality,

-the digitalization of energy systems for buildings and the roll-out

All new residential and non-residential buildings
must have zero on-site emissions from fossil
fuels, as of 1 January 2028 for publicly-owned
buildings and as of 1 January 2030

revised Energy Efficiency

of infrastructure for sustainable mobility. Directive (EU/2023/1791).
-renovation measures best-suited to their specific national context.
-more targeted financing to investments in the building sector, REPowerEU Plan, reducing our use of imported

complementing other EU instruments

-fighting energy poverty by supporting vulnerable consumers
-one-stop-shops for the energy renovations of buildings for home-
owners, small and medium-sized enterprises and other stakeholders European Green Deal, the EPBD aims to reduce

-further roll-out of recharging points for electric vehicles in buildings building sector emissions by at least 60% by 2030

fossil fuels.

long-term renovation strategies, to be renamed
national Building Renovation Plans ( BRP)

Revised EPBD 2024

turopean Climate Law

- Climate neutrality by 2050

- Binding target GHG reduction of at
least 55 % by 2030

EPBD revision proposal
to be put forward by the end of 2021
as part of Fit for 55 package



https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/long-term-renovation-strategies_en
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_3131
https://build-up.ec.europa.eu/en/resources-and-tools/links/european-green-deal
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:JOL_2023_231_R_0001&qid=1695186598766

Other measures in the revised Energy Performance of Buildings Directive (EPBD) include

- the gradual introduction of minimum energy performance standards for non-residential
buildings based on national thresholds to trigger the renovation of buildings with the lowest
energy performance

- decrease the average energy performance of the national residential building stock by 16%
by 2030 in comparison to 2020, and by 20-22% by 2035, based on national trajectories

- an enhanced standard for new buildings to be zero-emission and the calculation of whole
life-cycle carbon for new buildings

- enhanced long-term renovation strategies,(LTRS) to be renamed national Building
Renovation Plans (BRP)

- increased reliability, quality and digitalization of Energy Performance Certificates with
energy performance classes to be based on common criteria

- the introduction of building renovation passports to guide building owners in their staged
and deep energy renovations

- increased deployment of solar technologies on all new buildings and certain existing non-
residential buildings where technically and economically feasible, and ensuring that new
buildings are solar-ready (fit to host solar installations)

- a gradual phase-out of boilers powered by fossil fuels, starting with the end of subsidies to
stand-alone boilers powered by fossil fuels from 1 January 2025

- one-stop-shops for the energy renovations of buildings for home-owners, small and
medium-sized enterprises and other stakeholders

- further roll-out of recharging points for electric vehicles in buildings, removing barriers to
their installation, enabling smart charging and introducing measures for bike parking in
buildings

- data collection and sharing, to improve knowledge on the building stock and awareness on
energy consumption in buildings

——

Revised EPBD 2024

Milestones for 2030 that The International Energy
Agency (IEA) describes a route to net zero emissions

with steep reductions in carbon emissions by 2030

- All countries targeting zero-carbon-ready buildings in

building codes

- Renovation of nearly 20 per cent of existing buildings to be

zero-carbon-ready

- Installation of approximately 600 million heat pumps,

meeting 20 per cent of global demand for heating

- Approximately 100 million households relying on rooftop

solar PV

- Solar PV and wind generation providing approximately 40

per cent of electricity used in buildings

- 350 million building units connected to district energy
networks, meeting approximately 20 per cent of space
heating need

transformative change in everything
- from the design,
- material manufacture,
-construction,
- operation and end of life of structures,
- to the form and organization of urban and rural built
environments,
- allowing denser living with increased social and economic
opportunities
- reduced reliance on transport and energy-intensive living
patterns.



https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/long-term-renovation-strategies_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/certificates-and-inspections_en
https://www.iea.org/reports/technology-and-innovation-pathways-for-zero-carbon-ready-buildings-by-2030
https://www.iea.org/reports/technology-and-innovation-pathways-for-zero-carbon-ready-buildings-by-2030
https://www.iea.org/data-and-statistics/charts/global-co2-emissions-from-the-operation-of-buildings-in-the-net-zero-scenario-2010-2030

2007 2011 2016 2018 2020
EU Climate and Post-Fukushima Consecutive nise in E.ON / RWE asset Coal Exit Law,
Energy Package - 20% consensus, Merkel  annual CO, emissions  swap, RES overtskes  Passage of the new
energy from RES; 20% announced phase-out  despite nise of RES-E, coal as Germany's EEG
EE and 20% GHG by 2022, large Paris Agreement most important power
reductions by 2020 parliamentary source
& i —igFi—=0 - - & T L 9
2000 2010 2014 2016 2019 2023
First EEG under SPD- German government Mew EEG - weakening E.OM and RWE Climate Action Law - Plans to outlaw fossil
Greens Coalition sets reversed the nuclear  of incentives for RES restruciured - creating making GHG fuel heating in homes,
generous FiT and consensus and tried 1o and introduction of Uniper and Innogy; reductions legally new renewable targets
priority for renewables reverse the nuclear more stringent Dieselgate; Climate binding
phase out Action Plan 2050

The legislative landscape 2023-2025

What next

for Frergeney messure o
!
Eu ro p ean T for BE : Implementation of fit for 55
. | Market design 2.0/ capacity mechanisms?
C I M ate Electricity market reform

Extension of carbon pricing & implementation of CBAM

i I
policy? T —

I
- !
Net-zero industry act I
Ongoing I 7-year budget (MFF) (agrivoltaics etc)
I

Announced

Expected 2040 target (consultation ongoing)




The EU Sustainable Finance policy -

Key EU regulation focused on green transition

J taxonomy
C e SFDR -
Sust ting

Climate

Reporting

Standards

Disclosure /\_ Frameworks
“‘CDP Board o
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, . Pricoles —
@ SEPRIEES: s R\ LN
SUSTAINABLE PARIS CLINATE /A -
DEVELOPMENT AGREEMENT = =

Wy,
GOALS © Zsomouse, an

Global Goals

U
Sustainable Finance Disclosure Regulation Corporate Sustainability Reporting Directive

(SFDR) EU Taxonomy (CSRD)

e |mprove investor disclosure e Framework for the classification of e Ensure that companies disclose sufficient
environmentally sustainable economic information on the risks, opportunities and

s [Ensure standard and comparable information, activities impacts of their activities on the population

and the environment.
* Enable informed decisions on the e Sets out the conditions for the
sustainability of the financial product. establishment of a uniform e | arge companies must disclose information

classification system and about how they cause and manage social and

environmental problems.
e [Establishes criteria and factors for a
product or activity to be considered
"environmentally sustainable”.

- e




‘G Table 1: Western Balkans’ Strategic and Legislative Frameworks on Energy and Climate

CALS
Energy Love-carbon Climate-change Energy Renewables
Sirategy Development Strategy  Law Efficiency Strategy Development Strategy
Albania Mational Energy Mational Climate Law om Climate Change Mational Energy Mational Action Plan
Strategy Change Strategy (adopted in December  Efficiency Action Plan  for Renewable Enengy
2018-2030 (endorsed in 2019) 2020 expired in 2020 Resources in Albania
20192021
Bosnia and Framework Energy Climate Change - Action Plan for Energy  National Renewable
Herzegowina Strategy 2033 Adaptation and Low Efficiency of Bosnia Energy Action Plan
Emi=sions Growth and Herzegovina 2020
Strategy 2023 20192021 (MEEAP
BiH) (final draft)
Eosowvo Energy Strategy Climate Change - Metional Energy Wational Renswable
2017-2024 Sirategy 2019-2028 Efficiency Action Plan  Energy Action Plan
and Action Plan on (MEEAP) {NREAP 20111-2020)
Climate Change 2018-2027 {draft)
2019-2021
[approved)
Morth Energy Development Long-term Sirategy Law on Climate Action  Fourth Mational Energy  Renewable Energy
Macedonia Strategy 2030 on Climate Action and  (draft) Efficiency Action Flan  Action Plan Untl 20235
MNatienal Action Plan (MEEAP) (adopted)
on Climate Change
(drafis)
Serbia Energy Sector Develop-  Draft low-carbon Law on Climate Change Fouwrth Mational Energy  Mational Renewakble
ment Strategy for the development strategy  (adopted in 2021) Efficiency Action Flan  Energy Action Plan
Pericd until 2025; (MEEAP) (until 2021) 2020 {adopted in 2013)
Energy Development {adopted)
Strategy 2040
{draft angoing)

Souwrce: Adapted from OECT, Multi-dimensional Review of the Western Balkans. From Analysis to Action, Aprdl 2021, section 14.2.

Mote: Green: document approved and valid. Black: document still valid but requires revision. Blue: draft document exists, but has
not yet been a

. Bed: docurment ired.

SOFIA DECLARATION ON THE
GREEN AGENDA FOR THE
WESTERN BALKANS

Up to 9 billion with IPA lII
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Figure 1 — 2014 energy consumption by sector in the EU-28
Agriculture Other

22% 0.5%

Services

13.3%

Industry
25.9%

38.1%
BUILDINGS

Residential
24.8% Transport

33.3%

Data source: Eurostat, 2014.




w . Eurostat

1. Building Stock

Buildings Floor area (sqm)
2020 2020
total 111.58M 27,229M
residential 101.47M 18,408M
services 10.11M 8,821M

*Occupted stock (primary and secondary residencies)
Source: MODERATE project
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construction peried
Sector @FResidential @ 5Service

Useful floor area by sector and construction period in the
year 2020 (for residential occupled building stock only)
Source: MODERATE project

EU27

2. Energy Consumption and GHG Emission 3. Social Aspects

In 2021, final energy consumption was at 10941.66 PJ
in residential sector and 5420.89 PJ in services sector.

In 2022, 6.9 % of the total population was having
arrears on their utility bills while 9.3 % was not able

to keep their home adequately warm over the cold

Sector @FResidential @ Service

\"——\"' —
10,000

a
5,000 o
2010 2013 2020
Final energy consumption in residential and services sectors Inability to
Source: Eurostat Arrears keep house
on utility bills ~ adequately warm

In 2021, direct emissions due to fossil fuel use were

periods of the year. In 2020, about 14.8 % of total
population was living in a dwelling with leaking roof,
damp walls or rotten windows, frames or floor.

Dwelling with
leaking roof,

damp walls or
rotten frames

at 324.74 Mt CO2eq in residential sector and 129.90
Mt CO2eq in services sector.

69% 93%

Sector @ Residential @ 5ervice

Source: Eurostat SILC

2005 2010 2015 2020 2025

Year

Direct GHG emissions in residential and services sectors
Source: EEA

148 %

4. Energy use in households

In 2021, households consumed 64.4% for space
heating, 14.5% for domestic hot water, 0,5% for
space cocling, 13.6% for lighting and electric
appliances and 5.9% for cooking.

@ Cooking @Cooling ®CHW @Hesting @ Other @ Other electrical .. P

10M
5M |
M

2010 2015 2020
Year

Final energy consumption in households by end-use
Source: Eurostat



the Renevable Energy

Directive which is part of 400.0kMWh/m ] ) > )
legislation, passed in June ,2024 Erérgy consumption of residential per m? (normal climate)
meaning all European Union (EU)
member states must contribute to
the EU’s common goal of 45%
renewable energy use by the end
of the decade.

300.0kWh/m?

The new rules for
buildings, heating and

cooling stipulate there is l
an “indicative target” of at
least 49% target of
renewable energy use in
buildings by the end of the 100.0KWh/m?
decade. Targets for

heating and cooling would

“gradually increase.”
Member states will identify
areas worthy of

200.0kWh/m?

kWh/m?

Average (kWh/m?): 181.0

0.0kWh/m?
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undergo = “Simplified” and Source: EU Buildings Datamapper |
“fast permit-granting” Energy (europa.eu
process.

Country



https://ec.europa.eu/energy/eu-buildings-datamapper_en

Employment in

&5 How to reach net zero renewable energy:
X 304,500 decreasing since 2011
300,000 - .

282,700
= 266,800
251,400 -
250,000 :
226,600 I 222,200
: 201,800 195,600

i 200,000 184,000 5% 189,400
S _

g 150,600

E 150,000

162,300
149,200
127.400
100,000

11 I.WO
79 S00
0

2000 2001 ZMZ 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

97,900 99,200

® Wind onshore ® Wind offshore Photovoltaic

¥ Biogas ® Biomass fired heating / power plants ® Hydropower

= Deep geothermal m Solar thermal power plants » Solar thermal

® Near surface geothermal / ambient heat © Small scale biomass Source: O'Sullivan et al.



Amount of emissions avoided
thanks to renewable energy (2021)

Sweden
Finlang  EXE
Denmark KES

Estonia EFE
Germany 8%
Luxembourg &
solar power Austria RED
Bulgaria REX
Lithuania B3
Czech Republic R

"=\ Ireland Q2L
Cyprus R2L

' Belgium R34
— Poland R2L

Netherlands BX&
Croatla REI

Spain  REL

Latvia KRRk

Greece QEZ
Portugal EEEE

italy REN
France BERB
Slovakia B
" . Hun 0.51
neat pumps tidal power gary
Romania EX™
Malta EXTH
Slovenia XX}

» =
geothermal

energy Million tonne CO  per caoi
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Energy Efficiency as a Foundation of
Sustainability:

-Reduction of Energy Consumption:
Energy-efficient buildings consume less
energy for heating, cooling, lighting, and
other needs. This directly reduces
greenhouse gas emissions and contributes
to combating climate change.

-Financial Savings: In the long run, energy-
efficient buildings bring significant savings
on energy bills. This can motivate investors
and property owners to invest in energy-
efficient technologies and materials.
-Improvement of Quality of Life: Energy-
efficient buildings often have better
insulation and ventilation, which improves
indoor air quality and the comfort of the
occupants.

Although energy efficiency represents the foundation of building sustainability due to its

Other Key Aspects of Building

. Sustainability:

- -Use of Sustainable Materials: Using materials

- that are recycled, renewable, or locally produced
. reduces the ecological footprint and supports the
local economy.

-Efficient Water Management: Systems for
rainwater harvesting, efficient sanitary devices,

. and wastewater treatment contribute to the
conservation of water resources.

-Waste Management: Recycling and responsible
management of construction waste reduce the
negative environmental impact.

~ -Local Ecology and Biodiversity: Designing

~ buildings that minimize disruption to local

- ecosystems and promote biodiversity is crucial for
sustainability.

-Location and Transportation: Choosing locations
that allow easy access to public transportation,

'« bike lanes, and pedestrian zones reduces car
dependency and helps lower transportation

. emissions.

: { -Social Sustainability: Involving the community in
"3 planning processes, respecting cultural values,
and promoting social inclusion are also important
aspects of sustainability.

Heat Pump Accelerator’-60. '«

million additional heat meps.., b G
need to be installed in Europes, =
by 2030 T

7 G G

significant contribution to reducing energy consumption

and emissions, comprehensive building sustainability requires the integration of a wide range of ecological, social, and economic aspects. Only by
combinine all these factors we can achieve trulv sustainable buildines that are environmentallv friendlv. economicallv viable and sociallv beneficial


https://www.ehpa.org/wp-content/uploads/2023/06/EU-Heat-Pump-Accelerator_FINAL_June-2023.pdf

Thank you for your attention

trpevski.strahinja@arh.ukim.edu.mk

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
those of the European Union or EACEA. Neither the European Union nor the granting authority can be held responsible for them.”




AGLOBAL TREND M= 07

How thermally driven heat =
pumps can help decarbonize = 7 =AW
heating e -




The International Energy Agency estimates that achieving net zero emissions G EF TS IIIEHER S EE

by 2050 will require additional investment in mitigation ofiS2 trillion to $2.5
trillion globally over the,next decade alone.

¥
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RENEWABLE
ELECTRICITY

UK
Hungary
Germany
Slovakia
Spain
Ireland
Portugal
Belgium
Czechia
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Auwstria
Netherlands
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Denmark
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Sweden
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Fimland
Cost of net zero to ramp up

Estimated annual investment needed, 2019 prices
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Heat pumps sold in 2022 per country _ﬁ_ehp'é‘::‘
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https://www.ehpa.org/wp-content/uploads/2023/06/EU-Heat-Pump-Accelerator_FINAL_June-2023.pdf

LARGE
HEAT PUMPS

IN DISTRICT HEATING

» Mannheim, Germany.

Massive river heat pump launched to warm thousands of homes

» The German project utilises the Rhine's heat to provide warmth to 3,500 households.

» One of Europe's largest river heat pumps has been officially commissioned in Mannheim, Germany.

» The river_heat pump operates by harnessing heat from the Rhine River, capable of generating
water temperatures as high as 99°C.

» The scale of this river heat pump is considerable, resembling the size of a house.

» The new river heat pump boasts a substantial thermal capacity of 20MW and an electrical capacity
of 7MW/.

> It is anticipated to deliver annual savings of 10,000 tons of carbon dioxide emissions and is
equipped to provide _heat to approximately 3,500 households.

» Mr Specht highlighted that expanding and decarbonizing district heating is a crucial component of
Mannheim'’s ambitious plan to achieve climate neutrality.

Ohrid 07- 2024 _



https://www.energylivenews.com/2023/10/10/european-flexibility-market-spend-falls-from-record-high/
https://www.energylivenews.com/2023/10/03/ovo-launches-cheapest-heat-pump-rate-on-market/
https://www.energylivenews.com/2022/08/17/fears-rise-in-german-industries-as-rhine-river-evaporates/
https://www.energylivenews.com/2023/10/10/ministers-urged-to-rule-out-hydrogen-heating-in-rural-areas/
https://www.energylivenews.com/2023/10/12/rising-energy-bills-pushing-uk-households-into-record-debt/
https://www.energylivenews.com/2023/07/10/uk-must-unlock-the-full-potential-of-district-heating-to-reach-net-zero/

INDUSTRIAL

HEAT PUMPS

Temperature range Technology readiness level (TRL) Example process

<80 °C & TRL 11: Proof of market stability Paper: De-inking
Food: Concentration
Chemical: Blo-reactions

How a heat pump can be integrated into the paper production process

80"Cto 100°C & TRL 10: Commercial and competitive, but large-  Paper: 8leaching
scale deployment not yet achieved Food: Pasteurisation

Chemical: Bolling

Paper mill
100°Cto140°C © TRL 8-9: First-of-a-kind commercial applications  Paper: Drying
in relevant environment Food: Evaporation
Chemical: Concentration

Hood exhaust air | i

140°Cto 160 °C TRL 6-7: Pre-commercial demonstration Paper: Pulp bolling
Food: Drying
Chemical: Distillation Cither heating purposes Drying E':i'.::"-li
Various industries: paper machine
Steam production
160°Cto200°C & TRL 8-9: First-of-a-kind commercial applications  Various industries:
for small-scale MVR systems and heat High-temperature steam
transformers production

@ TRL4-5: Early to large prototype

>
1

5200°C @ TRL4: Early prototype Various industries: s ;_T ;_T
High-temperature processes
Readinesslevel: @ TRL1toS " TRLG6to7 & TRL8to 11

Ohrid 07- 2024 _



ABsorption

Source: Ariston

Source: Elco

Liquid solution is
continually circulated ADsorption

Natural refrigerant
(ammonia-water
solution), GWP 0

Usually directly fired
generator

Most commercially-
mature TDHP option

Source: Remeha

Batch process switching
between adsorption and
desorption.

Natural refrigerant
(ammonia-active carbon),
GWPO

More easily configured as
hybrid solution (heat
pumping only in part load,
high loads directly by gas
condensing boiler)

Currently in field tests

Ohrid 07- 2024




Pid Greenhouse-gas emission savings based on stock 2022, per

a0 country (in Mt);"H-" indicates primary heating function
16.00 Air/air
El Airfwater
B Ground source
14,00 Other
B Sanitary hot water
12.00
10.00
8.00
6.00
4,00
2.00

AT BE CH CZ DE DK EE ES FI FR HU IE IT LT NL NO PL PT 5E 5K UK
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3.0m Air/air Sales development by type ("Air/air counts Chart 1.0-2: Renewable thermal energy provided per country, by type, 2022 (in TWh); "H-" indicates primary heating

EER Air/water heat pumps with a primary heating function) function
M Ground source
Other Alrfair
B Sanitary hot water eQo0Q B irfwater
2.5m B Ground source
Other
B Sanitary hot water
50,00
2.0m
40.00
1.5m
30.00
1.0m
20,00
Y0x B I 10.00

23 112 VI3 e 115 18 IF 28 19 20 21 22 AT BE CH CZ DE DK EE E5 FI FR HU IE IT LT NL NO PL PT 5E SK UK
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A cosy atmosphere
at 40 degrees below
zero

Two Supraeco T 480-2 geothermal
heat pumps from Bosch cover the
complete hot water and heat

requirements of a unique holiday
resort north of the Arctic Circle.

Picture 1: Two brine heat pumps from Bosch
cover the complete hot water and heat
requirements of the Arctic River Lodge in
Sweden, morth of the Arctic Circle, where

outside temperatures can be 40 degrees
below zero.

Picture 2: A Bosch heating system serves as
the new energy source of the Arctic River
Lodge. Characterised by a simple, futuristic
design, it comprises two cascaded Supraeco T
480-2 geothermal heat pumps.

Picture 3: Two Bosch hot water storage tanks

with a capacity of 750 litres each su pply all
rooms and facilities of the Lodge with

sufficient hot water.

Source: Bosch




Facts & Figures

Kind of object: Extended multi-
geneiations house

Heating System: Hybnd system
consisting of existing Buderus GB135 oil
condensing boller and new Logatherm
WLW 196I-8 AR air/water heat pump.

Heating area: 230 square metres
(2 residential units)

Heating capacity: 10.7 ¥W
Sound power level, outdoors: 53 dB(A)

Year of Installation: 2020
COP:429

Refrigerant: 4104

Heating source: Ambient air

Supplied temperature: Max. 62 °C

By

Ohrid 07- 2024

]

“
"

Picture 1: The Nitschke family

lives on a plot of about 1400

square metres with a terrace

and garden in the German city o
of Krefeld.

Picture 2: Well planned and -bﬁ
even better equipped: The boiler
room with (from left) hot water
tank, oil condensing boller,
buffer storage tank, system
controller and alr/water heat
pump from Buderus

Picture 3: The outdoor unit of
the WLW 196i-8 in Dirk
Nitschke's garden

Source: Buderus




Heating system

water-circul

—

y Gro Medium® WSH

pUMmps with

Capacity: 420 kW

More info

Temperature: 35°C
No. apartments: 58
COP: 45

Refrigerant: R410A




v

LT LU Source: Sunamp

Technical details of the application
Carbon savings: Approx. 4:01/5-:_(1935_)_

Heating capacity: 308 x 3 kW +
S& x 6 kW (1,26 MW)

Storage capacity: 364 x 9 kWh
(3,28 MWHh)

Heating source:

Individual heat pumps (Kensa Shoebox) . ¥
and heat batteries (Sunamp UniQ) I H
connected to a shared open-ioop o
ground-source system

Picture 1: The towers in Sunderfand

| et ‘

- L) "
e "’“ 1.0 DRk

Supplied temperature: Space Heatingup & v ALY

to S5°C and Water Heating up to 65°C. =

Picture 2: The Sunamp UniQ heat battery
in place

Picture 3: The Kensa Shoebox HP with the
UniQ heat battery in the background

Ohrid 07- 2024

Heat batteries &
heat pump
system removes
gas in high-rise
tower blocks

An integrated system
design allows the remowval
of gas combi boilers from
364 space-constrained
homes —increasing tenant
safety and reducing COz-

Emissions




Waterside holiday home
is transformed by
air-to-water upgrade

Re-thinking the heatingin a
sixteen-year-old German holiday
cottage made it as thermally
efficient as the most up-to-date
new residential property

“The ecological benefit of this heat
source is priceless,” according to
Heiner Wockel. "We obtain 75
percent of our energy from the
ambient air, and only need to
supply a quarter in the form of
electricity as drive energy. And for
this we willlater install a
photovoltaic system on the roof”

Pilitiir/

‘__".aﬁ

-

Facts & Figures
Kind of object: One-family house

Heating System: 1 aroTHERM Split 7 X'\W
Wall-hung module MEH

Heating & cooling area: 140 m?

" MVaillant
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Picture 1: Sinne Technyk installed Panasonic
solar panels and heat pump in a house in
Oudemirdum in Friesland, the Netherlands.

Picture 2: The Aquarea T-CAP indoor unit.
(Picture at the bottom)

Picture 3: The Aquarea T-CAP outdoor unit
{Picture on the top)

Source: Panasonic, Sinne Technyk

Ohrid 07- 2024

“The aim was to realize an energy-neutral
home and reduce the usage of gas to zero.”

Leo van der Molen, Sinne Technyk
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"By opting for a total solution,
we can achieve low energy
consumption. In this progect, we
opted for an LG R32 Monobloc.
Besides, LG's Monaobloc has
interesting subsidy benefits for
the end-user of the building,”
Martin van ger Voort,

Key Account Manager

at Centercon

oLa

Ohrid 07- 2024

“All-in-one” solution
for heating, cooling
and hot water in
BREEAM certified
new office buildings
in the port of
Amsterdam

Picture 1 {left): Charging area in the
warehouse, subject to temperature control

Picture 2 {above): Roof of the office space
equipped with the LG air to water heat pump
and LG PV panels

Source: LC



Renovation of the historical palace in Chorzow with heat
pumps — Heat4Cool project

N N i
N
~

-

e

Technical details of the application : .
Heating capacity: 30 kW

N\ % 'r SocOys | COP:- 4332t A7W3S
")r/“—../" ; ~ & Refrigerant: R134a

Picture 1 (above): - v - St
Historical facade of the Polish demo site « “‘ « Heating source: air to water
Picture 2 (below): ‘ “ ° ‘$ S
DC heat pump installed in Chorzow ‘ “ 9‘ & @

Picture 3 (right): PV modules installed on the roof “ “ °‘ ‘ “ By \ N
Source: HeatdCool project “ ‘ g ‘ N

W oo

Supplied temperature: 55°C




Single house
refurbishment
with heat
pumps and
solar thermal —
Sunhorizon
project

Sun coupled innovative
heat pumps, efficient
solutions for residential

al details of the application and tertiary buildings

capacity: up to 50 kW

capacity: up to 40 kW
1773 3- cold 2 7 combmed 6

ant: CO; (R744)

source: Electricity

1 temperature: up to 150°C Pleture 1: Fagade of demo site.

Picture 2: BoostHeat thermal
carmpression heat pump hﬁ

Picture 3: TVP Solar vaduum
solar therrmal Flﬂl'rE|".i

Source: SunHGMNIoN propect
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CASE STUDY
THE WAVES -
BELGIUM

®Vaillant

Yannick De Mol and Leandro Depaepe, Vaillant

The process

Chosen system: Hybrid installation: 5 ecoTEC pl
condensing boilers combined with 8 aroTHERM p ——

monobloc air/water heat pumps
arct THERM plus @ cco;t( phus

~ Asustainable system with the aroTHERM plus
me. air/water heat pumps during low occupancy

Ability to absorb peaks with the 5 ecoTEC plus gas
condensing boilers

Collective boiler room: building will eventually be
connected to district heating

= 'n'w.
®Vaillant =ehpa.

The challenge

New build holiday accommodation with 118 apartments

at the Belgian seaside with fluctuating occupancy of the

building (’"\\
|

mTa

o Ready to connect to district heating 7 — "—.-‘

o Holiday periods: high occupancy

o During working days: low occupancy

=4

o Complex system due to high rise building

®Vaillant ==ehpa.;
The outcome

Consumption: WHY
* 90 %lyear = heat pump WAIT

* 10 %lyear = gas condensing boilers
*  Only 30 € energy costs/month for the residents

* Use of Natural refrigerant R290
R290 In line with the future fgas regulations
NATURAL *  COP: maximum 5,4 (A7/W35)
* Capacity: 600 kW with gas condensing boiler and
96 kW with air/water monobloc heat pumps

Leandm Depaspe, Ssles Manager North West Flanders
Yennick De Mol Safes Engineer Projects

* Reduced Energy costs of 60% compared to the
old gas fired systems

@ Vvaillant =ehpa.

Ohrid 07- 2024
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The challenge @ Kensa Contracting

The aim was to move away from fossil fuels, maintain residents’
comfort and safety, and save money on their heating bills.

CASE STUDY
DAISYFIELD,
TOGETHER HOUSING

Replacing redundant gas boiler system
De-gas building
Safeguarding residents
Reduce compliance costs
Reduce carbon emissions
Tackling fuel poverty

@ Kensa Contracting

DAVID BROOM, KENSA CONTRACTING

R e Sﬁ.%t»’ ﬁ"'t
_—_ ==ehpa:
The process @ Kensa Contracting The outcome @ Kensa Contracting
e Part of £4.6m retrofit upgrade scheme e Kensa's GSHP system was the lowest carbon and also lowest
e 183 flats across 3 high-rise tower blocks — residents in-situ lifetime ownership cost solution, plus a path to net zero
e Kensa's Shoebox ground source heat pumps ; e Non combustion GSHPs ensured tenant safety and improve air
e Shared Ground Loop Array system architecture quality
e Heating system upgrade & additional measures o Estimated lifetime CO;, savings of 6,556t

Reduced lifetime ownership cost to landlord
e NDRHI income

QNS hpa (ko é

* ¥k

=ehpa.
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=ehpa' J DAIKIN The challenge

e Social housing renovation project
e Reduce the building’s energy consumption
and tenants’ energy bills.

Boosting Energy Performance

e Complex:
TOUI’On de G|0ire Lourdes o 197 apartments in total, situated on a hill
side

France

o Current heating system : Electric heaters
and hot water tanks
o Energyrating: F
e Renovation target :
o obtain energy rating = C
o drastically reduce greenhouse gas

emissions 'DA IKIN _.%ehp's;'

Hervé Pierret
Section Manager, Marketing & Business Intelligence
Daikin Europe

The process The outcome

® Choice for air-to-water heat pumps.

Currently off-grid location

Gas connection installation = too expensive
Gas = not reducing CO2 emissions

e 85% completed (167 apartements)
o Project work initiated October ‘19
o Phase 1 finalized October '21 (60 apts)
o Final completion by end 23

0o o o

® Daikin Altherma 3

Meeting energy performance requirement of the project
Provide heating

Hot water provide by separate domestic hot water tank.
Running on R-32, low GWP refrigerant

Allows to have a phased implementation: renovation work
divided into 3 phases

(o]

e Energy level improvement (F -> C):
o Awaiting confirmation from the Social Housing
authorities

0O O 0 0

e Air-to-water heat pumps are a viable

solution
o Apartments in individual set up
o Financially affordable
o Tenants of social housing to have reducing
heating bills

® |nstallation
Outdoor unit : on apartment balconies

Indoor unit : kitchen
+ new low temperature radiators

Replacement of electric heating with hydronic e .""'
heating/piping VDA IKIN =eh pa;
Ohrid 07- 2024
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