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EESTI ELAMUFOND

« 22,4 mln m? vaikeelamuid ja 31 mln m?
korterelamuid, millest 22,9 mIin m? <2000 a

« 71% elanikest elab korterelamutes

« ca 50% elanikest elab renoveerimist
vajavates korterites, ehitatud 1950-90:
« Majades puudub soojustus ja ventilatsioon -
ei ole lihtsaid lahendusi renoveerimiseks

« Mida varem taisrenoveerimine seda parem -
koige suurem energiasaastupotentsiaal
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ENERGIATOHUSUSE TIPPKESKUS

Energia |[Opptarbimine 2021, 32,2 TWh

Pollumajandus, 3%

= Energiatohususe tippkeskus ENER esindab
53% energia |opptarbimisest Eestis

= Arvestades, et 75% hoonefondist vajab 30 a
perspektiivis renoveerimist, on hinnatud, et
ule 50% roheleppe investeeringutest
tuleb teha hoonetesse - suurim uhiskondlik
ja majanduslik valjakutse

= ENER panustab valjakutse lahendamisse
leidmaks reaalselt teostatavaid rohep6orde
lahendusi ja maksimeerides kaasnevaid
kasusid ning elukvaliteedi paranemist

¥EEH TALLINNA = = Energia IE’)pptarbimine~ 32-33 TWh/a viimase 10 a jooksul
= Hoonete osakaal on tousnud ule 50%

= Transport samuti tousutrendis, aga to6dstus vahenenud 3
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REKONSTRUEERIMISE PIKAAJALINE STRATEEGIA

ENERGIA- JA
RESSURSITOHUSUS

1 Keskvalitsuse hooned KOV hooned m Uksikelamud 1 Korterelamud Erasektori mitteeluhooned
2 500000

REGIONAALNE
TASAKAAL

~10x

2 000 000
ELUKESKKONNA
KVALITEET
1500000
> 3X TEHNOLOOGIA
1 000000 ARENDUS

KOHANEMINE

z‘] OX >20X KLIIMA-

AASTAS TERVIKLIKULT REKONSTRUEERITAV PINDALA, M?

~0bX

2020 2025 2030 2035 2040 2045 2050 KULU-

: .. S : OPTIMAALSUS
Joonis 1. Kumulatiivne aastane rekonstrueerimise vajadus.




KredEx-1 KORTERELAMUTE RENOVEERIMISTOETUS

I<onsulteerimisest

Rohep66rde mootor: 0,4%

= 3 000 korterelamut
renoveeritud 2010-

= 14 000 ootab oma jarge 32%

S otsene
Energy and Buildings . m a ks ut u I u

Quantification of economic benefits of renovation of apartment @CWM
buildings as a basis for cost optimal 2030 energy efficiency strategies

(ENEINELS

16,7% Ehitusest
16,3%

Toojoumaksud Ehitusest
15,6% 11,9%

E. Pikas*"+, J. Kurnitski~', R. Liias=-2, M. Thalfeldt-?

Aat, 00075 Espoc, Fskems
VEarly Stoge esearchs, Teln Untrsty o Techanlogy,Facuky vl Exgine g, Eniigte tee S, 10086 Taln, Estoia
19085 T 2onis

AAAAAAAAAAAAAAAAAAA

Artice nttary: Asa partof the icy disarssi 200+
e .v 2 r o - r r r
pEpro e e e e i
ESe-  melSESmaSaom® Estonia, KredEx - s s
= Doamramoamienes : .
o e e A Deep Renovation model for Europe 3,1%

©2014 Elsevier BV. All rights reserved.

Estonia has achieved great results in deep renovation, thanks
1. ntroduction investment analyses of Estonian buiking stock. ncluding apart- to the KredEx renovation grant system. Backed by the EU since

‘ment buildings, was carried out {3]. For each building type. three

1 believe that renovation of buildings to high energy per- o four different renovation packages were studied to identify
formance standards could be ane of the effective imal sal iowever, the study focused onl - en
o B i o s ey Its 2010 kick-off, KredEX features strict technical requirements,
craton, qualtyof e, economic s, cimate chnge it ot cosder the economic impacts o these epovation mes- f I ffici A i
tic ‘energy securil i liver™. Oli ickages. - en 00!
Sapt, Executive Director B1E (1. Buildings account for 2 large share of the energy consumed ocusing on high leve ergy efliciency and indoor climate
The Estonian energy roadmap ENMAK 2030+ is being devel-  nationally and produce 36% of the EU's COz emissions [4].1n 2010,
oped in line with the objectives described in the Green Paper *A  20% reduction in both CO; emissions and energy consumption by conditions.

ption

2030 framework for climate and energy policies™ [2]. Developing 2020 was set as a target for all EU member states [5], the aim
a national roadmap requires scientific evidence, and on the basis  being to maintain energy consumption at a 2010 level. According
i . the abe [3].in 2010, stock

in mind, 3 statistial study involving integrated and energy and  account for up to SO of total national final e sumption,
ignificantly above an average 37.5% across all EU countries [3].

o agasm
Estonian final energy use amounted to 33.0 TWh/a, total primary ?
rye— energyu: nd M

= ise, 45.5
neering, Enitaiate tee 5, 19085 Talliom, Estonia TeL: +372 56 455 953. ‘mary energy use, 35.3 TW a (buildings accounting for 47%) [3].
use, exceeding consumption by industries such as transportation - -
and manufacturing 1f national measures are not adopted, overall 0
= Soojuse kokkuhoi - 0
atively low replacement rate of existing buildings (0.3 per year)

= Elektris vaike tous voi vahenemine
soltuvalt paikesepaneelidest
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ENERGIA LOPPTARBIMISE SUUNDUMUSED HOONETES

= Eluhooned stabiilsed

= Mitte-eluhoonetes tousev trend, +30%/15a

= Elektri tarbimises tousev trend

= 2021 a Covidi mdju - tavaparasest suurem energiatarbimine hoonetes
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Statistikaamet: Toetamm v

¥ g
{Eg Toetamm &% Eesti 2035

®

0
2021 2022
S _ N —
y %—\ e Allikas: Statistikaamet
-/
~ 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
l: Eesmark on tidetud |: IO |: iR 10.5 Elamute ja mitteelamute energiatarve, TWh 15,7 15,7 15,4 16,6 16,4 16,6 16,4 16,4 17,2 16,5
tulemuse poole tulemuse poole



GHG EMISSIONS IN ESTONIA

] o ] GHG emissions w/o LULUCF 2021, 12.7 MtCO,
= Estonian GHG emissions in

2021 12.7 million tCO, without
LULUCF

= 83% of emissions from energy

Construction and real estate sector GHG emissions
2021, 6.28 MtCO,

Infrastructure
construction and
maintenance,

= GHG emissions from buildings

operational energy use, 4.3% \
construction and construction Renovation of
related manufacturing industry e

account for 49.6% of total

GHG emissions without
LULUCF

Other

= From real estate and industry,
construction sector emissions, 16.9% Construction,
o ileds uildings
68% are from buildings Exportof  imira. 5a%

materials, 6.5%

operational energy use

TAL TALL

INNA,
TECH TEHNIKAULIKOOL B
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ENMAK 2030 - 10 A VANA PROGNOOS

58

Table 6
Assumptions for the building stock energy use scenarios 2011-2030.

J. Kurnitski et al. / Energy and Buildings 75 (2014) 51-59

Scenario 1 Scenario 2 Scenario 3
Integrated renovation variants Min Cost optimal Cost optimal
Renovation rate of apartment buildings, %/a 0.75 1.5 25
Renovation rate of detached houses, %/a 0.5 1.0 2.0
Renovation rate of non-residential buildings, %/a 0.5 0.75 1.0
Building stock loss (demolition), %/a 0.3 0.3 03
New construction rate in residential buildings, %/a 1.0 1.0 1.0
New construction rate in non-residential buildings, %/a 1.5 15 15
Application of nZEB requirements in new buildings, a 2026 2021 2016
Prognoos vs. tegelik
To assess achievable energy savings within 20 years, three sce- 14
narios were calculated with varied renovation rates for the period of
2011 to 2030. Building stock size and new construction volumes of 12
2010 were used as reference level. The assumptions used in scenar-
ios are shown in Table 6. Scenario 1 operates with first integrated 10
renovation variants described in Tables 3-5 (second points from the ﬁ
left in Fig. 6) and two other scenarios with cost effective renovation E
variants (marked in Fig. 6). Renovation rates are selected so that § 2
Scenario 1 refers to situation where renovation is not supported by o 1,2,3, electricity] 4,81vs. 4,82
incentives. In two other scenarios, direct renovation funding grants § 6 / >
of 25% and 35% of renovation cost, corresponding to Estonian Kre- £ 4__-2-'%
dEx support scheme, are available for residential buildings. Selected e et m—
renovation rates are justified by experience from 520 apartment 1.2.3, electricity w/o /
buildings, where integrated renovation has been completed with 2 |new construction
KredEx grants and similar renovation variants. Because of the bud-
geting of grants, the renovation rates were fixed, i.e. calculated from 5
the size of 2010 bU|l.d_|ng stock and the same values were used for G e i - v
all years. For demolition, also 0.3% of 2010 stock was used for all ok

years.
New construction rates are the same in all scenarios and they are

calculated from construction volume of 2010 (in total 661,900 m2).

The new volume of each year was calculated from prevnous year

8 WS IR T D M RE CHRETWY SRR STemesel

gt e sy o SN D L

Fig. 9. Final energy development in three scenarios. Heating energy and electricity
are shown in each scenario with and without new construction. The upper curves
include new construction, for which reductions in % by 2030 are shown. In the case
of electricity use without new construction the differences between scenarios were



ELAMUMAJANDUSE JA TEENINDUSSEKTORI TRENDID - BAASJOON

« Uus prognoos (RenoWave 2024)

« Baasjoon ilma meetmeta, st ei
taida eesmarke, praegused trendid
jatkuvad

» Soojus (kaugkute, kltused)
langustrendis — soltub
renoveerimise mahtudest

« Elekteril tousutrend, osaliselt
hoonetes toodetud elekter
tasakaalustab

« Elamutes ja mitteeluhoonetes
erinevad trendid

TAL TALLINNA,
TECH TEHNIKAULIKOOL

TWh/a
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Final energy use in buildings
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HOONEFONDI POHIPARAMEETRID

= Hoonefondi (energiat kasutatakse sisekliima tagamiseks va tédstushooned) netopind, m?2

<2000 18 800 000 22 900 000 4 200 000 4000000 3700000 4800000 58400000
>2000 3 600 000 8 100 000 1 600 000 2 600 000 550 000 1200000 17 650 000

m 22 400 000 31 000 000 5 800 000 6 600 000 4250000 6000000 76 050 000
= <2000 a ehitatud hooned on ndrga energiatdhususega ja vajavad renoveerimist

= Energiakasutust mojutab valjalangevuse, uusehituse ja energiakaalutud C-klassi
renoveerimise maar

Aastane Uksik- Korter- Biiroo- _
Arihooned
muutus elamud elamud hooned
Viljalangevus, 95 000 110 000 20 000 20 000 10 000 20 000 275 000
m2/% 0.42% 0.35% 0.34% 0.30% 0.24% 0.33% 0.36%
Uusehitus, 245 000 310 000 75 000 65 000 35 000 50 000 780 000
m2/% 1.09% 1.00% 1.29% 0.98% 0.82% 0.83% 1.03%

Renoveeri- 85 000 280 000 47 500 62 500 42 250 20 000 692 250
mine, m2/% 0.38% 0.90% 0.82% 0.95% 0.99% 0.33% 0.71%
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ELAMUMAJANDUSE JA TEENINDUSSEKTORI BAASJOON

Final energy use in Households Final energy use in Service Sector
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TAL « Elamutes ja mitteeluhoonetes erinevad trendid

TECH « Renoveerimine tagasihoidlik, aga hoonefondi energiatohusus paraneb tanu
liginullenergiahoonetele, mis tasapisi asendavad kasutusest valja langevat hoonefondi



« Kaugkute stabiilne

« PuukUte vaheneb ja soojusallikate jaotus muutub renoveerimise kaigus

« Baasjoon ei sisalda meetmeid fossiilkUtuste vahenendamiseks

Heating energy by source GWh/a

Wood |Gas Biogas District heating |Oil Coal
2010-20219 EH0240 4588 1302 27 5057 370| 55
2020| 4666 1351 21 5203| 389| 53
2025| 4465 1305 24 5172| 366| 50
2030| 4285 1263 27 5164 345| 47
2035| 4118 1224 30 5169 324| 45
2040| 3952 1185 32 5175( 303| 42
2045| 3785 1145 35 5181| 282| 40
2050 3618 1106 37 5186| 261| 38
— T — ~— —



HOONETE OSAKAAL ELEKTRI TARBIMISES JA TIPUKOORMUSES -
2050 REKS EELDUSTEGA

Electricity winter 2020 Electricity winter 2050
900 900
= Hoonetes tarbitakse téna ca 60% 800 o« 42t 800 °e 3 e
elektrienergiast 700 o v ;“ ‘& » g 700 e N 3‘ & ¥
R B S R . Y S R S R
= Hoonefondi tipukoormus ca 80% 2500 o eMWee g G ¢ L N S N R R Y ¥
kogu tarbimise tipukoormusest = 400 § e ; ; < & v " @ > 40 . ':"‘.‘.’ e < ‘e e e 4
o _ @ o ® o @
= 2050 tarbimine/tipukoormus o o p— “
suureneb (soojuspumbad, uusehitus o o0
jne) voi vaheneb (tdhususe . .
parandamine) sdltuvalt meetmetest 0 50 100 150 200 0 50 100 150 200
= REKS strateegia - kulutdhusad Electricity summer 2020 Electricity summer 2050
meetmed - hoonefondi 900 500

taisrekonstrueerimine: 800

800
= kltuste tarbimine vaheneb 60% 700 $ g 700
= soojuse tarbimine vaheneb 30% 6% "A : : ~€ 2 * %e ": 600
e ve e Je - o o @
= elektritarbimine ei muutu %jgg 0 6% o ;;’:.' ® 0% o0 %jﬁﬁ ] R Qﬂ: : 2
300 | Te ‘e Ge te Te e Se te 3w \’%.’-’“."‘ “?";";,:.""-r‘-‘l

TAL TALLINNA 100 100

TECH TEHNIKAULIKOOL 0 0
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HOONETE OSAKAAL ELEKTRI TIPUKOORMUSES

Hoonefondi elektritarbimine

1600

« Hoonefondi tipukoormus 1180
MW ca 80% kogu tarbimise 1400
tipukoormusest 1200

« Tipukoormus 1230 MW 2050
REKS strateegia elluviimisel

:

&

« Mitteeluhoonete elektri
vahenemine kompenseerib
eluhoonete elektri
suurenemise

Voéimsus (MW)
g

N IN
8 8

o

« Voimalik ka 1460 MW 2050 Tund
kL“ Strateeglat el rakendata Elekter 2020  =====FElekter 2050  e====E|ekter 2050 soojuspump

Hoonefondi elektritarbimine

= (Einstein 2022)

TAL TALLINNA,
TECH TEHNIKAULIKOOL




ENERGIATOHUSUSE DIREKTIIV EED

 New EED target

* From current 0.8% new savings each year
to 1.49% in average over 2024-2030

« Gradually to 1.9% new savings each year at
the end of 2030
« EC calculation for Estonia
* Previous target was 33 TWh FEC (with
baseline ~36 TWh), and is now 11% lower at
30 TWh
* How?
» Strengthening existing EE policies
» Designing & implementing new EE policies
« Additional Estonia 2035 target for FEC in
residential and non-residential buildings:
* 16.5 TWh 2019
* 14.5 TWh 2035

TAL = s oo
TECH

Changes to the 2030. targets:

Final Energy Consumption:
33 TWh -> 30 TWh

Primary Energy Consumption:
53 TWh -> 45,7 TWh

Cumulative energy savings:
14,767 TWh -> 21,279 TWh

16



HOONETE ENERGIATOHUSUSE DIREKTIIV 2002-2010-2018-2024

TAL

Heitevabad uued hooned 2028/2030

Miinimum energitohususe standardid
(MEPS) - kergem renoveerimine

Taisrenoveerimine + oluline
rekonstrueerimine

Energiamargiste harmoniseerimine

Uus visioon muuta EL hoonefond
nullheitega hooneteks 2050

Pohiline instrument riiklikud
renoveerimiskavad (31.12.2025), mis
on jargmine samm rekonstrueerimise
pikaajalistest strateegiatest

TALL

TECH TEHl}Il‘KNA%LIKOOL

‘ Main changes compared to 2018 EPBD

Nearly zero-energy 2>
Zero emission

Worst-performing Minimum standards @
buildings

Building Renovation Plans,
Energy Performance

Planning and
Information tools

EU avg 2019:
22% of renewables H&C
34% renewable electricity*

G class building

Certificates and Building

POrT

y

Powered by renewables
zero direct CO2 emissions

f

f

f

ZEB building

17
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KODUDE ENERGIATOHUSUSE PARANDAMINE

TAL

T

C

MEPS ja progressiivse renoveerimise trajektoorid (Art 9):

Eluhoonete renoveerimise trajektoori koostamine 2030, 2040 ja 2050

Trajektoor peab valjendama eluhoonefondi keskmise primaarenergiatarbe
vahenemist (kWh/m?2 a) + iga-aastaseid renoveerimise mahte
Eluhoonefondi 2020 a primaarenergiatarve peab vahenema:
= vahemalt 16% vorra aastaks 2030
= vahemalt 20-22% vorra aastaks 2035
= 2040 ja iga jargmise 5 a jooksul nii nagu riiklikus renoveerimiskavas
ette nahtud

Vahemalt 55% saastust peab tulema kdige ndrgema energiatdhususega
hoonetest (worst-performing buildings, 43%, E, F ja G energiaklass)

Kohustused on riiklikul tasemel, puuduvad nduded lksikule
hoonele/hooneomanikule (va juba olemasolev olulise
rekonstrueerimise noue - C energiaklass)

TALLINNA

H TEHNIKAULIKOOL
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MITTEELUHOONETE ENERGIATOHUSUSE PARANDAMINE

= Tuleb maarata viimase 16% ja 26% energiatohususe piirvaartused
(ligikaudu energiamargise G ja F klass)

= MEPS nouded igale Uksikule hoonele peavad tagama, et koik
mitteeluhooned saavutavad:

= 16% piirvaartuse aastaks 2030 (=energiamargise F klass)
= 269% piirvaartuse aastaks 2035 (=energiamargise E klass)
= Edasised eesmargid vastavalt riiklikule renoveerimiskavale (D klass)

= Vastasel juhul ei saa eeldatavasti hooneid rentida voi muua

= On voimalik kehtestada erandid (muinsuskaitse jne), millele nduded ei
rakendu

= Kohustus hoone omanikul, kdik eeldused teostada turupohiselt

TAL TALLINNA,
TECH TEHNIKAULIKOOL
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ENERGIATOHUSUSE PARANDAMISE NAIDE

Arimaja 16 990 m2, 2008: 140
= MooOdetud energiakasutus, gaasiklte L 120
S~
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= Peaarvestite jargi KEK=357, G klass
= Paigaldades alamarvestid KEK=250, E klass

TALLINNA,
TEHNIKAULIKOOL

Kuivjogi et al. 2021
https://doi.org/10.1051/e3sconf/202124605002

Kute

m Liftid

Elekter

m Valisvalgustus

Serverite jahutus

M Serverite elekter

W Standardkasutus

ETA véi KEK, kWh/(m?a)

Klass

ETA v6i KEK <100

101 <ETA v61 KEK <130

131 <ETA v6i KEK < 160

161 <ETA v6i KEK <210

211 <ETA v6i KEK < 260

261 <ETA v6i KEK < 320

321 <ETA voi KEK <400

ETA vo6i KEK >401

T m| O QW >



https://doi.org/10.1051/e3sconf/202124605002

Pakett 1: valgustus, vent. SFP ja soojustagastus,
jahutusfunktsioon soojustagastusele
Pakett 2: + sdokla vent. ndudluspdhiseks
Pakett 3: + akende vahetus

ENERGIATOHUSUSE PAKETID

120 e Pakett 4: + Oine temperatuuri alandamine
- 120
100 _— ©
© [ —
a0 ~ . . &0 ~ 100
| -
S < S = 80
Q ; 60 = ;
=i’ T < 60
Hun | - 40 ) -
s R HE BB B
()}
c 5 20 L5
M (7)) 7))
£ ®© S © 20
(9] < 0 n X
< Baas- Pakett Pakett Pakett Pakett &U 0
del 1 2 3 4 -
mude Baas Pakett 1 Pakett 2| Pakett 3 Pakett 4
m Tarbevesi 6.0 6.0 6.0 6.0 6.0 mudel
Vent. Kiite 55.4 44.5 37.2 37.2 38.1 ® Jahutuse elekter 5.8 4.5 4.5 3.9 3.9
m Ruumi kiite  51.6 54.1 54.1 50.6 45.5 m Seadmed 16.1 16.1 16.1 16.1 16.1
ETA, 00 17 - . rea Vent'lar;‘:;zdja 252 177 177 | 177 17.7
kWh/m? pu
m Valgustus 28.0 17.7 17.7 17.7 17.7
ETA(+PV)
Wh/m? 173 165 160 156
_ . _ ETA, kWh/m?2 200 179 171 166 163
TAI. Pakettide kutteenergia vordlus
TALLINNA. A X 173 165 160 156

TECH TEHNIKAULIKOOL kWh/m?
Pakettide elektrienergia vordlus

— Hasti tasuvad paketid 1 ja 2 jouavad D klassi (teostatud, 37 €/m?2)



KOKKUVOTE/PROBLEEMIPUSTITUS TIPPKESKUSELE

TAL

T

C

Kuidas moistlikult taita riiklikku energiasaastukohustust (EED) ja
renoveerimise eesmarke (EPBD) - EED 1,5%/a 2024-30 ja EPBD -16% 2030

Korterelamute taisrenoveerimine kui keskne ja kulutohus meede molema
eesmargi taitmiseks — 14 000 korterelamu renoveerimine 2050 aastaks

Senise korterelamute renoveerimise tehnilise edu taiendamine
laiapohjalisuse ja taskukohasusega koikidele Uhiskonnagruppidele

Vaikeelamute renoveerimise toetamise vajadused - oskusteave, sihtgrupid
Mitteeluhoonete MEPSI tehniline raamistik
Uute hoonete lahendused - nullheitega hooned, kuluoptimaalsus

Andmepohine juhtimine ja monitooring reaalse saastu saavutamiseks ja
toimivuse tagamiseks

Elektrifitseerimine, soojuspumbad, taastuvenergia ja salvestus
Hooned energiaststeemi osana — energiapaindlikkus ja tipukoormused

TALLINNA,
H TEHNIKAULIKOOL
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ENERGIATOHUSUSE TIPPKESKUS
ENER 2024-2030

TAL TALLINNA,
TECH TEHNIKAULIKOOL
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Drivers Motivation CoE Activities Outicomes Implications

Buildings & construction D lobi
ecosystem accounts for 53% [_> :;ﬁcoepp'?sgar::jw I:J
of final energy and 50% of — .
energy related GHG emissions iz sl e 2 k
in Estonia l I
ot
. . i
Climate change Developing new data : SOCI.Cll
and the need to infrastructure and data I Reglona!
reduce GHG [_> driven solutions (WP3) Er —/\,= Economic
S 1 1 i~ ® Technological
" Behavioural
Energy use of the
building stock reduced
by 60% and GHG
Improving governance emissions by 90%
Need for radical SYSIEHS gnd R
. = understanding the
improvements towards | : B
highly performing zero- » behaviour of relevant 1
emission building stock SiEtiz eI L




