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Technologies, strategies and policies for a sustainable
energy system

Industry and products -
Life cycle, environmental and risk assessment of products and e I —=
processes o

Nutrition and Biomass
Environmental, sustainability and socio-economic assessment of
biomass

Transport
System analysis, modelling and policies of the transformation of
the transport sector

Waste and Ressource protection
Concepts and methods for a circular flow economy
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Targets
Year | 2020 | 2030 | 2040 | 2050
Share of Renewables [%]
Electricity 35, 50 65 80
Final energy 18 30 45 60
Heat 14
Transport 10
Reduction [%]
Greenhouse gases* 40 55 70 80-95
Electricity demand** 10 25
Primary energy demand** 20 50
Heat demand buildings 20 80***
Final energy transport**** 10 40
TS TS50, s 2008, priTTTaTy ereTgy; s 2005
4 # adaptiert im EEG Dr. Martin Pehnt: 05.06.2015




Szenarios for the final energy demand for heating [PJ] 5

Toward the — 80 % primary energy target in 2050?

ifeu

Bandwidth of Reduction heat demand:
scenarios: 45t070 %
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District heat: 10-60 %
Heat pumps: 20-100 %
Share RES electricity: 60 bis 100 %
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Why integrate long-term perspectives into
today’s policy tools?
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~ Ambitious climate/building goals
require: every renovation

""" opportunity must be exploited
with maximum quality.

Most renovations step-by-step.

Often in step-by-step
rd. 276.000 WE " .
Share of step by step renovations, lock-ins or
renovations in KfW suboptimal measures are
program implemented.
&4

The renovation context
(financial, age, children, .....) is
crucial for the optimal
measures. People matter, not
just walls and windows.




Renovation — step by step or at once? m

All at once

e Best interaction between different
measures (e. g. adjustment of
heating), less incompatibilities

e Higher financial support

e Less basic costs, such as
scaffolding

e Renovation disturbance only once

e No,dilemma of the last measure”
(future renovation measures
become less economic)

e Early GHG savings

Staged

e Possible with limited budget
e No early replacement of
components

e Possible intertwinement with
other measures (age-based
renovation, etc.)

e Renovation can take place with
residents in the building.

e Technical progress can be
exploited.

Dr. Martin Pehnt: ® 05.06.2015

Examples of lock-ins/problems m

of step-by-step renovations

New balcony without »

space, although neighbouring wall will be insulated.

< New roof, but no roof overhang for future wall insulation

Insulation too thin »

® 10  IFEU (2), Passive House Academy (1),
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Examples of helpful strategies .

in

step-by-step renovations ifeu
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‘©Passive House Institute’

Placement of windows for ~ Preparation of wall Roof overhang for
future wall insulation insulation for future future insulation

exchange of windows

e 11

Europhit project; Passive house institute Dr. Martin Pehnt: ® 05.06.2015

Sanierungsfahrplan BW ifeu

Successor of a rather simple energy audit scheme
(,,Energiesparcheck”)

Around 2000 to 3000 audits per year, carried out by architects,
engineers, and skilled (trained) craftsmen

1 July 2015: Introduction of Renovation Roadmap
New consultancy approach for residential buildings

Additional mechanisms for
— Large portfolios of residential buildings
— Non-residential buildings

State funding for each audit

Supported within the ,EWarmeG*“, the State Renewable Heating Law

® 12
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Integration into audit tools:
The ,,Sanierungsfahrplan BW“ m

i - P> Provide a strategy for the building, focused
on life-cycle

P> Consider long-term perspective, target
compatible renovation measures ,,as
ambitious as possible”

P> Feature unpopular measures,
e. g. air ventilation / heat recovery, air
tightness

P> Consider renovation context
> Propose , low-threshold“ measures as well

P> strengthen thinking in component

qualities
e 13 Dr. Martin Pehnt: ® 05.06.2015
Structure of Sanierungsfahrplan BW m
Motivation Currentstatus  Road map Details Explanations

SANIERUNGEFAHRPLAN-BW  mmmmiam

ru |

Co-benefits

In Ihrem Haus ist eine energetische Sanierung auch aus weiteren

Griinden sinnvoll: ) ) Next steps
-+ Siewollen |hr Geb3ude altersgerecht umbauen. Things to consider

- In den Dachrdumen wird es im Sommer zu heiB.

- Die Fenster und Turen sind undicht.

- Die AuBenwande sind im Winter von innen kalt.

-+ Die Raume werden nicht richtig warm, obwohl die Heizung an ist.

- Es zieht in den Raumen.

- Wenn Sie die AuBenwénde dé@mmen, vermindarn Sie das Schimmelpilzrisiko.

Dr. Martin Pehnt: ® 05.06.2015
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The roadmap page 3
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SANIERUN  FAHRPLAN
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Energy costs based on real consumption and calculated demand.

1.800 €

9100 kg

m——CmI

Jahrliche Energiekosten

Jahrliche CO,-Emissionen

M Errechnet

Aktueller Verbrauch

(letzte 3 Jahre)

rm—N

Jihrliche Energiekosten Ziel (ohne Energiepreissteigerung)

| Errechnet, in heutigen Preisen

Einsparung gegeniiber heute

Jéhrliche Energiekosten Ziel (mit 3,5 % Energiepreissteigerung, 2030)

Jahrliche C0,-Emissionen (mit heutigem Strommix)

10/06/2015



10/06/2015

BANIERUN 5 FAHRPLAN o3
UBERBLICK. tuiszsnin e betsptresty
[ B Jihrikhs margelo s W proiea:
H e ] At Yorbauch H
The roadmap page § =
. [ ——
P pag Y y
E E
Sankrung It shanZug
e
vt L recur B,
Sehrivewsls Sinkrung
kv, A 5.4 Ll B, w3 bl e iz .
L ik B Ansl, Emargasgamaratmen
Franny 1mE
3 . Erphlana Zshran FI=
_
Solarnkap, Emargl spamaEratrsn
2 Franny e
o phamna 12
Inv amtdtionidav n flr 5N &EEN &
amatratrn
3 Frtanny FE T3
emplalnaZaam. ‘S0t Lméaregatha e
areuung aforsaikch
T [ umiensne
emargapamatratren
L = e
Faa i
Y [rrmer——— amennme
emargapamatratreen
5 = -
@ Epliina Zawam migEhnEal
Ly —— -
[woe | Bpurggendarhans L
neny 1
o E
bk GO, -Eraksslonsn it heusl gam o) L

»Ambitious measures” m

Investment cost/energy related costs/funding
Suggested point in time

Investition/davon fiir 44,500 €/25.500 €
EnergiesparmaBnahmen

i?t‘nd.-mnn 3.000 €
Empfohlener Zeitraum spitestens 2025

All measures must be ambitious, defined by 20 % better than the legal
requirements, and maximum possible share of RES/CHP.

If ambitious measures are not possible, the consultant must justify that.

e 18 Dr. Martin Pehnt: ® 05.06.2015




Example of measures

Pipelines for later solar

. thermal collector,
Replacement Of bOlIer Solarstorage

— Small measures (pipeline insulation, insulation of
(\\[ basement, installation of watersaving armatures)

Roof insulation U=0.14 W/m2K ' pepare roof overhang.

Prepare air tight connections of
roof for a later wall insulation is.

Solar thermal syste m Provide pipes for later installatior]
) . of ventilation system.
| | Adjustment of heating system

Connection of dish washer/washing machine

Exchange of roof windows

19 Dr. Martin Pehnt: ® 05.06.2015

Example of measures

When wall must be modernised anyway:

Outer Wall insulation < U=0.2 W/m2K
Insulation of wall to garage y U=0.25 W/m2K

Exchange of windows
Set windows into the insulation

Exchange of door layer.
Heat bridges must be investigated
Removal of front roof according to DIN 4108 Bbl. 2.

Optimisation of heat bridges
Adjustment of heating system

ETC.

20 Dr. Martin Pehnt: ® 05.06.2015
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Economic calculations .

in the Sanierungsfahrplan BW ifeu
Given the long-term perspective, in the Sanierungsfahrplan BW,
a detailed economic calculation is not carried out, rather:

o Energy costs before and after complete renovation, with and
without price increase

o Investment cost (total and energy related) and support under
current conditions.

Why?

* High uncertainty of future costs of measures

* Complex calculation (when is the wall insulated? Etc.)
¢ ,Dilemma of the last measures”

21 Dr. Martin Pehnt: ® 05.06.2015

Implementation in audit software ifeu
Grafical elements ? e et
Text library ;Tb consider*
Text library
,,Co-benefits “
Text library .
,,Low-threshold Calculation
measures “ of
\ indicators

e
i |
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Challenges of a long-term renovation roadmap @

o Temporal development of technical determinants, e. g.

— Power plant portfolio develops = primary energy factors
change

— Learning curves of components

— Economic evaluation of future measures (energy prices,
discount rates, etc.)

o Therefore: Goal of renovation roadmap is not meticulous
planning, but a determination of a robust strategy.

https://um.baden-
wuerttemberg.de/de/energie/beratung-und-
information/sanierungsfahrplan-bw/

® 23 Dr. Martin Pehnt: ® 05.06.2015

Towards a federal renovation roadmap @
PRGN
e ., Federal approaches

toward the building
roadmap

The federal German
government has
announced in the Nation
Action Plan Energy
Efficiency that individual
renovation roadmaps will
be introduced large-scale
as part of the energy

EEESLRSIRESENSSETTETETE. advise program of the
BAFA.
Sanierungsfahrplan BW Sanierungsfahrplan VOB
(State level) (Federal level). Project IFEU/IWU/Ecofys

® 24 Dr. Martin Pehnt: @ 05.06.2015
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Sanierungsfahrplan on federal level

More detailed descriptions

Introduction of an additional component-based house
label, including existing boiler label

More detailed economic considerations
— Costs of saved energy
— Annual total costs compared to benchmark

Including architectural advice

25 Dr. Martin Pehnt: ® 05.06.2015

The ,,as ambitious as possible” principle requires
a thinking in component qualities

Gebaudesteckbrief

We therefore develop a
labeling for existing

components, expanding the |
German approach of a boiler |
label scheme. E Dach
I:l Luftung
g . Fenster cvl;i‘;n_
KG - beheizt
Heizung/WW

. Luftdichtheit . Wirmebriicken

26 Dr. Martin Pehnt: ® 05.06.2015
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[ Beschreibung der groRen Einzelmafnahmen ] @

{SAN | E R U N G H R P LA N] 1. Obergeschossdecke

fur wohngebiude Ausgestedtam 1.3.2015
Démmung der” mit 16 cm/ Warmeleitstufe 024 B
Einbringur: ne von cben mit begehbarer Schicht

[ sescrvenung aergrotien Erzemetinanmen

1, Obsrguschassdacke

B B Uay= 1,5 WifmeK: Upey =0,13 WHmK)
Une= LS VOKY Umsttwemn | ) eQ‘
Austohrung C

16 cm/ Warmeleitstufe 024

e
Eecenung de: Boderirespe gedbemie und LcHs At o Jomd ruch s der Wmaschutt Einbringung der Dammebene van oben
mit begehbarer Schicht
Im aktuellen Zustand verauft die i Hillflache (Da Gber das nicht bewchnte und

D Die D ist jedoch nicht luftdicht ausgefihrt. Fehlende luftdichte
on Energmguerafioabmen:  xx € Anschlisse an das Gi und an die Gi ke, L i im Bereich des Firsts

sowie ein ei D i sehr hohe Luftwechsel im Dachgeschoss. Unter
%t Beriicksichtigung der Nutzung als reine ache und hinsichtlich der geri Kosten wird eine
Verlegung der thermischen Hilifliche auf die Ol In \ i mit der
i e wrrdived M Er der & und luftdichte Ausfihrung) kann somit nicht nur der Warmeschutz
deutlich werden, sonder itig auch die L des.
%
1 imergez @ 27 1em 4 Zamanteatrich dem Dr. Martin Pehnt: ® 05.06.2015
2 Batancecks 1gem & PyRsanacheum _iecm ! VD 0M
3 sem
[ Erganzende Informationen } @
Jahriiche G der
(Energiepreissteigerung 1,5 %/a)
D Energie .G.m hil D i i . Wartung
4000 € Mehrkosten
3000 €
2000 €
1000 €
0€
ung
ohne Forderung mit Férderung  mit Forderung
Variante xyz eQ‘
Investiti werden in jéhrliche Kosten itd umgerechnet 0(\(’
G ische und Hinweise . (c‘,\.
Umdie i g des i zu erhalten, sollte das WD\~ ?\
baualterstypischen Dickputz versehen werden.
Die Rollladenkasten sollen in das WDVS versetzt werden. Damit wird eine we __nende
‘Warmebriickenfreiheit erreicht und die wird nicht beeintra 8
® 28 Dr. Martin Pehnt: ® 05.06.2015
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The renovation roadmap in a policy context

Information/Audits/
Consultancy

Renovation quality
networks

Economic

Further
development EPC

Individual Building
Renovation Roadmap

Further
development of
funding schemes

(e. g. indiv. measures)

Campaigns

Regulatory

Introducing
(further) dynamic
elements in
building code

Introduce reward
for Level A/B
renovations into
real estate transfer/
inheritance tax

Energy prices...

Dr. Martin Pehnt: ® 05.06.2015
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