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buildings - lessons learned and a way forward
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THE OUTLINE OF PRESENTATION
]

« Why building sector is importante
 How were the concepts designed aiming to improve
energy efficiency in buildings?

v —  What tools are used to improve energy efficiency in the

v — building sectore

j —  What are the important aspects of the energy efficiency
Improvement in buildings?

 What are the future directions of the developmente



THE BUILDING SECTOR MAKES IMPACT TO ENERGY —
CONSUMPTION, CLIMATE CHANGE AND HUMAN HEALTH mummm
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GHG — green house gas(or ,,CO2 equivalent”)




STARTING FROM ENERGY CRYSIS IN 70’'s ENERGY AUDITS AND TS
ENERGY PERFORMANCE CERTIFICATION HAS DEVELOPED —
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THE ENERGY PERFORMANCE CERTIFICATION —
CONCEPT IS EVOLVING WITH EACH EPBD VERSION o

2002 2010 2018 2023
ﬁrective 2002/91/EC - o / | \

EPBD 2002 /Dlrectlve 2010/31/EU -\ Directive (EU) 2018/844 -

. Introduced EPCs for EPBD Recast EPBD Revision
buildings when * Introduced "nearly zero- « Aims to decarbonize
constructed, sold, or energy buildings" (NZEB) building stock by 2050.
rented. concept. * Promotes smart

- Emphasized improving  All new buildings to be technologies and e-
energy performance of NZEB by end of 2020. mobility.
buildings. « Enhanced user- « Encourages use of

- Mandated regular friendliness of EPCs and financial tools for
inspection of boilers promoted wider energy efficiency
and air-conditioning dissemination. improvements

« Stresses the use of
t :
\sys oms / \ / \_. EPC for Long-term /
The evolution of EU directives reflects a growing

commitment to energy efficiency and environmental
sustainability



IN 2023 EU POLICY FRAMEWORK IS COMPLEX AND CLIMATE N
CHANGE PREVENTION ALIGNED SET OF REGULATIONS —

Green deal: GHG Emissions -55% by
2030

EU climate law: -55 GHG by 2030, Climate neutrality 2050

Renovation wave: Building sector -60% GHG by 2030, -14% FEC by 2030,

increase renovation rate to 2% by 2030

Governance

RED Il EPBD EED ETS &ESR Regulation EU

Taxonomy Building sector PEC targets of the -39% PEC / -61% GHG (ETS) &
49% RE in FEC EU MS -36% FEC by 2030 | -50% (ESR)by 2030

NECP LTRS

National regulation

Renewables Energy efficiency GHG

Adopted from: Tobias Kropp, M.Sc. and Univ.-Prof. Dr.-Ing. Kunibert Lennerts, Institute of Technology and
Management in Construction, Division Facility Management



ENERGY EFFICIENCY IN BUILDING SECTOR IS ENABLED HES
EE LEGAL H& AC

BY THE SET OF MULTIPLE TOOLS
systems Quality
FRAME- mZpecho con’rrol of
WORK Energy services
Performa Energy
nce profess-
Cerlificat ot ionals
es (EPCs) optimal Long-term
calulailo renovation
strategy
Energy Smart
audits for readiness
- buildings Minimom |nd|cator
requirements

To facilitate the change European commission and EU member states employ mulhple tools and
methods to improve energy efficiency




THE PRINCIPLES FROM DIRECTIVES ARE TRANSPOSED TO

NATIONAL LEGISLATION AND IMPLEMENTED BY DESIGNATED
BODIES

Energy Performance of Buildings (EPBD) Energy Efficiency Directive (EED) recommends the
stfructure and key principles

Z
N

Member states transpose EPBD & EED recomendations to national legislation and foresee
implementation mechanims (responsible institutions, penalties, financial support mechanisms)

National implementation bodies (Agencies or others) implement the policy:

a « Perform actions needed to run the systems, helping to improve energy efficiency
* Monitors the implementation data

o * Agregates and analyses the collected information
* Reports the status and achieved energy savings

The key elements enabling policy actions are directives, their
transposition to national legislation and national implementation bodies



KEY QUESTIONS THAT WE ARE LOOKING TO ANSWER N
WHEN DEALING WITH BUILDINGS —
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HOW ARE OUR '
BUILDINGS HOW TO BUILD AN :

HOW TO ENSURE THAT
PERFORMING? EB‘EL'E?JC';P?ERFORM'NG WHERE TO INVESTTO HEATING AND COOLING

REDUCE ENERGY OPERATES IN EFFICIENT
CONSUMPTION? WAY?
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EACH EFFICIENCY IMPROVEMENT TOOL HAS B
IMPORTANT ROLE IN BUILDING LIFE CYCLE —

ﬁ% Building refurbishment \
<X~) (renovation) OR Upgrade

» Building 1 Building . Building use (Operation ’_)/) BU|Id|n.g.
construction| 4 and maintenance) @ffma demolition
- (End-of-Life)

Tools [, @ Ay @cEnergy .
!:—:—:/ Projec:i B performance E % I % @Energy.qud“. for
L--- EPC ) cerfificate QL B3 building
(3) HaC

Inspection



(1) ENERGY PERFORMANCE DESIGN DESCRIBES HOW THE I
BUILDING SHOULD BE BUILT TO MEET ENERGY
PERFORMANCE REQUIREMENTS /

AV 4V A Va

(L]

HOW TO BUILD
AN ENERGY-
PERFORMING
BUILDING?



(2) ENERGY PERFORMANCE CERTIFICATES MAKE BUYERS I
AND OWNERS LIVES EASIER BY INFORMING THEM ABOUT THE
STATE OF THE BUILDING I

5

HOW IS OUR BUILDING II—I
PERFORMING?



() INSPECTION HELPS TO MONITOR AND MAINTAIN THE I
PERFROMANCE OF HEATING AND AIR CONDITIONING SYSTEMS g
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HOW TO ENSURE THAT HEATING
AND COOLING OPERATES IN
EFFICIENT WAY?




(4) ENERGY AUDIT HELPS TO DIAGNOSE THE ISSUES AND

I
PROPOSES THE MEASURES TO IMPROVE ENERGY EFFICIENCY
OF BUILDING 1

WHERE TO INVEST TO
REDUCE ENERGY
CONSUMPTION?

A
o©

Q kWh/m?
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IMPORTANT ASPECTS OF IMPLEMENTATION



ACHIEVEMENTS OF ENERGY EFFICIENCY IMPROVEMENT IN ]
BUILDINGS REMAIN LESS VISIBLE DUE TO THE GROWING

Buildig sector energy consumption
TWh
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0 211 1 | close to:
' ' « Total consumption in Tagjikistan —
187 1 35,8 TWh x 2,2 times
! . « Total industry in Uzbekistan
® 11 004 79TWh
484 | I
I I v
| |
-21 I '
0 1__1 86
| | | . still: 432 MtCO?2
s A A annually

Source: https://www.indicators.odyssee-mure.eu/decomposition.html

Despite creating the savings that would reduce energy consumption in the sector
by 1/3, the actual consumption reduction is much smaller due to the increasing
number of heated area, number of dwellings and more appliances



ENERGY POVERTY HAS TO BE MEASURED AND
ADDRESSED TO IMPROVE THE EFFICIENCY FURTHER

The scale of the
problem is due to
rising energy
prices, low
household
incomes, a lack of
access to finance,
and inefficient
buildings and
appliances.

‘I ‘I % of the EU's

population cannot adequately
heat their homes at an
affordable cost.

50 million

households in the
European Union are
affected

Source: https://energy-poverty.ec.europa.eu/

As renovation may be a
solution for this part of the
population,

but it is also inaccessible
for them regularly due to

low income. i i




FUTURE DIRECTION



THE UPCOMING BUILDING ENERGY PERFORMANCE
DIRECTIVE WILL INTRODUCE VARIOUS CHANGES

2020

All new buildings
in EU must be
Near Zero Energy
Buildings (NZEB)

\_

~

J

2025

/Energy performance \
certificates (EPCs) must
be based on a
harmonised energy
performance scale by

ml buildings must have a\ 4

smart readiness
indicator (SRI) by 2026,
to assess their ability to
integrate smart

Qozs.

\_

Gdsting PUBLIC buildings \
must be renovated to a

high energy performance
level, with minimum

energy performance
standards set at EU level

AN

2030

All new buildings in the
EU must be zero-
emission buildings

technologies

/

(ZEBs) from 2030

-

J

/

AN

Building life cycle
carbon emissions
calculation will be
introduced

(.

2027.

-

J

all new PUBLIC buildings
must be zero-emission
buildings (ZEBs from

2050

DECARBONIZED BUILDING

STOCK IN 2050



ZERO-EMISSION BUILDINGS ARE A NEW AIM FOR MAKING —
BUILDINGS MORE CLIMATE AND OCCUPANT-FRIENDLY —
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CONLUSIONS

Climate stripes



I
SUMMARY: KEY TAKE AWAYS
]

THE BUILDING SECTOR MAKES SUBSTANTIAL IMPACT TO ENERGY CONSUMPTION, CLIMATE
CHANGE AND HUMAN HEALTH

STARTING FROM ENERGY CRYSIS IN 70's ENERGY AUDITS AND ENERGY PERFORMANCE
CERTIFICATION HAS DEVELOPED

IN 2023 EU POLICY FRAMEWORK IS COMPLEX, AND CLIMATE CHANGE PREVENTION ALIGNED SET
OF REGULATIONS

ENERGY EFFICIENCY IN BUILDING SECTOR IS ENABLED BY THE SET OF MULTIPLE TOOLS
ACHIEVEMENTS OF ENERGY EFFICIENCY IMPROVEMENT IN BUILDINGS REMAIN LESS VISIBLE DUE
TO THE GROWING BUILDING STOCK

ENERGY POVERTY HAS TO BE MEASURED AND ADDRESSED TO IMPROVE THE EFFICIENCY FURTHER
LERO-EMISSION BUILDINGS ARE A NEW AIM FOR MAKING BUILDINGS MORE CLIMATE AND
OCCUPANT-FRIENDLY



EU APPROACH TO THE PROMOTION OF ENERGY EFFICIENCY |N TN
BUILDINGS - LESSONS LEARNED AND A WAY FORWARD —
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