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A Dreamed of becoming a pilot, but life led me to electrical engineering
A Staying with TalTech (Tallinn University of Technology) since 1993

A Passionate of power electronics and energy efficiency

A DC ambassador and founder of 13DC initiative

A Founder of TalTech Power Electronics Group (2006)

A Co-Founder of Estonian cleantech start-up UBIK Solutions (2010) and two Estonian
Centers of Excellence in Research: ZEBE (2015) and ENER (2024)

A Full Member of the Estonian Academy of Sciences (2021)

A IEEE Fellow; founder of the Estonian IES/PELS joint chapter; activist, past chair and
mentor of the IEEE IES SYP Activity Commitee

A Hobbies: Grill/BBQ, fishing, gym and building engineering
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POWEREBLECTRANIESI.GRORE OF TALTECHECH

A FROUDIMEMBEREQFROTHE IGEQBARIFAMIEAMILY OF FAWERREEEETRONIGS(RESEARCHERSERS
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Gdynia Maritie URiversity, 2009

i .'__I:alfl'nn University of Techno ogy, June 2004

IV Summer Seminar on Nordic Network for o
Multidisciplinary ~ Optimized Electric Drives D

University of‘ZieIoha Gora, 2011 @ Estonian Academy of Sciences , 2022
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PRIGRTYY Ré&ll FIELLD: ENERGYYEEFICIENENAONEBIES

A Highly reliable cost-optimal power electronic systems  for integration of residential PV, battery energy storages and EVs
Safe and secure control of residential microgrids, power trading between the building and utility grid

Application of direct current (DC) power distribution concept for energy efficiency enhancement of buildings

Widening the awareness and acceleration of the industrial uptake  of the residential DC microgrid technology (i*DC initiative)

> > >

PEG is one of the key players in the Estonian Energy wiiﬂ?ﬂﬂ
Efficiency Centre of Excellence (ENER), which

brings together the best expertise in engineering, e rmance R Roo & wall
data science, and social sciences in Estonia and indows ineulation
contributes to addressing Estoni ag
economic challenge of transforming 75% of the Ventilation/
existing low-energy-efficiency building stock into @gﬂgjﬂ? HVAG system
emission-free buildings by 2050

Energy efficient
& natural lighting

Centre of Excellence
1 in Energy Efficiency Sustanabe
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TOWARDSS2Q5GNZEPATHWANAY (EWGREENNDEAL)L)

A By 2050 the EU aims to become the world's first

Ancl i matud r a lwithonetaeroogreenhouse gas
emissions (NZE)

Electrification is considered one of the key strategies to
reach NZE goals

In 2050 the share of electricity in the final energy
consumption is targeted to be more than 50%

By 2050, almost 90% of electricity generation in EU is
expected to come from renewable sources

Much of the NZE need will be met by shifting towards
electric transport and electrification of
heating/cooling demand of buildings
pumps

using heat

In 2050, electricity will become the dominant energy
carrier for the buildings in EU.  The prognosed growth
in demand by 2030 is 12% and 35% by 2050

Power electronics is one of the key enablers
of the EU Green Deal

TALLINN UNIVERSITY OF TECHNOLOGY

50

30

20

10

https://www.iea.org Buildings,

3ZN

-
-
-
-
-
-
-

"—
e -
- -
- -

Ind:ustry

-
-
-
-
-

Total final consumption

O

Transport

[ [ [ [ [ |
2005 2010 2015 2020 2025 2030

Share of electricity in total final energy consumption
in the NZE scenario (2005-2030)



DECARBONIZATIONIOF BEIERDINGSTOCKIINGEY IN EU

A Buildings are responsible for approximately 40% of EU energy consumption , 50% of EU gas consumption , and
36% of the energy -related COZ2 emissions . About 80% of energy used in EU homes is for heating, cooling and hot
water

A 85% of buildings in the EU were built before 2000 and 75% have poor energy performance . 85i95% oft oday 0 s
buildings will still be in use in 2050

A In 2002, the EU began implementing the Energy Performance of Buildings Directive (EPBD), which is a framework
to reduce energy consumption and boost decarbonization of buildings

>\

The EPBD requires all new buildings from 2021 to be nearly zero-energy buildings (nZEB)

>\

NnZEB (or class A building) must have a high energy performance and very low energy needs, covered largely by
onsite and nearby renewable energy sources

A From January 2030 the EPBD requires all new buildings (all new public buildings from January 2030) to be zero-
emission buildings (ZEB, A+ or A,), i.e. without on-site carbon emissions from fossil fuels

A EPBD demands the installation of EV charging points in new and significantly renovated non-residential buildings
with more than 5 parking spaces, and in residential buildings with more than ten parking spaces

A EPBD introduces A Bart Readiness Indicatorfito assess the technological readiness of the building to interact with
their occupants and adapt to signals from the grid (for ex., energy flexibility)

TAL TALLINN UNIVERSITY OF TECHNOLOGY

TECH https://energy.ec.europa.eu



EU RENOVATION WAVE\ST RATEGYEGY

Key initiative of the EU launched in 2020 to improve building energy
efficiency and overall living standards

Aims at doubling annual renovation rates by 2030 and renovating
35 million buildings

In practice, A class building consumes up to 4 times less energy
than the traditional Ald schoolfibuilding (G-class)

Table 2. Estonian energy labels for the three categories of detached houses D1, D2, and D3; EPC

(kWh/(m?2a)).

En. Label D1 (EPC) D2 (EPC) D3 (EPC)
> | A <145 <120 <100 |
B 146-165 121-140 101-120

C 166-185 141-160 121-140

D 186-235 161-210 141-200

E 236-285 211-260 201-250

F 286-350 261-330 251-320
| G 351-420 331-400 321-390 |

H >421 2401 >391

D1, <120 m?

D2, 120-220 m?
D3, >220 m?




ZER ANDROWERFEEECTRONICSCS
ITISS ALLABBUDT EFFICIENCY ANDIENEREN SAVING ING

A ZEB = high energy performance + local renewable energy generation + all-electric lifestyle

A Energy efficiency is the m ain feature of ZEB - PV installation (backed up with energy storage), heat pump,
heat recovery ventilation, energy-efficient appliances and lighting, smart control of loads, energy arbitrage

A Most of the energy saving technologies used in ZEB are power electronics based

Roof insulation

Air filtration &
ventilation

I Efficient lighting

Energy efficient
heating

Solar panels
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GOOD EXAMREES OFBUHRIDINGING DECARBONMATAIONON




BADEXAMPEESS OF BULDING DECARBENIZATION ION

SOLAR HALL
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BAPV vs BIFW- RENNCEWRIEELEREEESNERIGYLDSHOUL DNO -
COMEATTTHE EQSTSOFAESEHEMCSTICS !

e BIPV Building -Integrated
Photovoltaics (BIPV)

Is revolutionizing the solar

industry by bridging the gap

between electricity generation

and building design

Building -Attached
Photovoltaics (BAPV)
lacks full integration into the
building, adds additional load,
with limited contributions to
aesthetics and structural integrity




THERRE MORE: OPTIGONSS THANN THE ROOFTQR® PV!

SOLAR PV FENCES SOLAR WINDOWS

SOLAR PANEL WINDOW BLINDS
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SOLARFAGERDE 6 GENERAERVWEHERNTOIEREO DIONOT

A In Northern EU, snow covers the PV panels on the roof for long time, but they cannot generate much even without snow
as sun ray's incident angle is highly unfavorable (sun rays nearly horizontal)

A Solar facades are never covered by snow, while sun incident angle is nearly ideal in winter
TalTech Residential DC Innovation Hub  has 5 PV modules of 144 half-cut cells rated for 360 W
Test data from February 2026 show that the solar facade produced 17.9 kWh vs. 0 kWh from the roof
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