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E nergy efficiency is the key for the energy transition
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Final energy demand by end-uses and sector

28 G FH ) S AT MY Y 3 28 BE YR 5 oK

/ lighting
-ULT%E ZEQCT/ Process
R H heating
R i
ke Services

BB 16 %

Space heating
2 [ 75 %

Process

cooling / ai lndustry Tk

conditionin 3

R b e no
oy Sl

Transport 3@
26 %

aHot water

PIK 12 %

Final Energy demand FEEEEH 13 %
Germany

EERLRERR

: Appliances and lighting

© IREES GmbH
3

iREES‘



Transition of the heating and cooling sector
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Heating and cooling transition

{4 B Y

Almost complete decarbonisation of H/C supply
80-95 % reduction of CO2 emissions by 2050 compared to 1990
PR A 25 B AR 50 4 M Bk
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Deploy RES supply E - :
: nergy efficienc Sector couplin
technologies 9 y Ping
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Direct use of renewable ,Energy Efficiency First* Use of power-to-heat and
energies “ReRR Lo district heat
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Energy efficiency policy: What delivers?
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Energy efficiency
in buildings
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Two third of building stock has been built before first building
code regulation / =73 —FIfF s R E T 5 —HE T H S 1
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Final-energy demand for space heatingand hot water (TWh)

(FE>) %o

mPAEE Z2RMEE BAHE TN HEHE =B H AR
© IREES GmbH PRI Yras
6 FAREN




KW Energy Efficient Refurbishment programme
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« Budget: 1.2 to 2 billion €/year

* Measures in 2.6 million dwellings since 2005 &> ~ 6 % of residential building stock

« Final energy demand savings of 18.7 TWh = ~ 3.5 % of residential heating demand
« Establish a brand / building standard

o TRE: 12-201ZKKJu/AF

«  H2005%F &4 A260 JEAELM 7 TTRediE: ~6%FEATE

o TARAREIETR18.7TWh:  ~ 3. 5% (FC AT R

o GREST AR/ SUARE
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IREES Project: Energy efficient refurbishment of residential buildings block
Taking into account technical innovations, economic and social aspects
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Testing of modular methods

BB T IR

* e.g. exterior walls as a thermally activated
facade and as an energy store

e S R E R LSS

Interviews of relevant
stakeholders

KT 2 7

Written surveys

RELR R

Objective measurements
in the apartments

X2 8 ) e M

Socioscientific accompaniment
YRRy S

= participative approach % 551k

= mixed-method: subjective + objective dataii?
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Energy efficiency policy: What delivers?

HERUBUR : A3 T A7

Energy efficiency
in industry
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Main energy efficiency policy industrial sector in the National Energy
Efficiency Action Plan / (EZXGERATATHLRID) Hh Tl Adsk i) 3 B R EUR

Energy Management / Energy audits
REVR B / gelli s it
= obligatory energy audit or introduction of a
management system
= 50 000 companies
= SR ERRUR T B I N BRI E B AR G
= 50 000z 1)k

» PLAN

Energy management system n

CHECK i

500 Energy Efficiency Company Networks

Ej 5001l 8 2 171 4%

' * Funding schemes for energy efficiency measures
» Support of excess heat utilization
* Funding schemes for energy audits (SME)

@ « 30 000 energy audits since 2008
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Evaluation and implementation of Energy Efficiency Company
networks by IREES / IREES s it /Ml 58 %% Y 5%

= Total: 3600 energy efficiency measures in 3£525 36005 37 g5 &
= Average measures per production site AN 2 I 3 FHE i -

19 Measures, of which 10 profitable (internal rate of return = 12%)
19I5 it , 10T 45 it S EE A (N EB IR %2 12%)

<+
& 2.700 MWh/a Energy savings / Tifit: 2700 Jk FLI &E4E
@5 940 t/a CO, reduction / —EATIFEFE: 940 MifHAE
& 580.000 € Investment / #%t: 58 FKIG
@ 180.000 € yearly energy cost savings / it A TiE: 18 H MG
@ rate of internal return of all profitable measures 31% / JirG SZHLZF )
it N SRR 31%

CO,reduction with substantial profits not with losses

AR AN RE BN AAS, i AT Ay SR AT A AT
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Implementation examples / S i 215

Measures identified and implemented within energy efficiency company networks

AV B8 3K X 2% P B R S Tt O 1 It
Plastic processing - Energy consumption ca. 2.120 MWh/a

ZERLIN T——HREFEZ) 2120 JR FLET A4

Efficiency Measures: Heat recovery of compressed air generation

R . RN B

Investment / %% 20.000 € (2 KKIT)

Energy savings: 63 MWh/a - 30 % of fossil fuels for heating

TR : 63 MWh/a >4 30 % T L4k A Rkl
Profitability: ETE

Internal rate of return: 21 % WHEIKZEEZF: 21 %

Payback time ~ 4 years T ~ 44F

Foto : nold.de
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Implementation examples / S i 2 {5

Measures identified and implemented within energy efficiency company networks

1MV BE R 2% /N PN E A S8 S i Y HE i
Data Center (7.0

Efficiency measure: Modernisation of cooling systems
T RETE AC A BARAL ] & R SE

Investment / %% : 157,000 € (15.7J3FRI0)

Energy savings / 7 BERUR . Energy / Tig¢: 820 MWh

CO, Emissions / S ALkygHE: 379t
Energy costs / 14 Rl A : 98 400 € (9.84 /7 FKn)

Profitability:
IRR: 63 %
Payback time: 1.6 years

VEEE
NI T : 63%
P 1.65F




Ongoing project Interflex4Climate sk 4 INTERFLEX

EEEEEEEEEEEEEEEEEEEEEEEEEEE 4CLIMATE.de

IREES |

Institut fiir Ressourceneffizienz

WEAESZEIE . Interflex4Climate

Energy efficiency and demand side management of industrial parks / T MV [ g8 %45 55 =k & 3

Energy efficiency Demand Side Management Business models
TR EE
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Business areas for DSM S - -

Increase energy efficiency

= Optimization of efficiency
measures, heating grids within
industrial zones

New business models

» Ensuring security of supply

= Minimize administrative efforts
for companies

= Balancing energy market

= Management of network congestion

» Load shifting considering volatile
RES generation

= Ultilisation of excess heat = Establish new business models
g o o R 2 N 5% AT ST B AR
L At _ - = AT REYR T ) e \
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Green Industrial park and climate-neutral soccer stadium in the
city of Freiburg [T J5ifix ]

* Industrial park

* 300 ha area, 500 companies

» 20 % of electricity consumption of the city

* 10 % of Greenhouse gas emissions of the city
* Pilot projects and research activities

= Innovation and efficiency cluster: cooperation of
companies investing in digitalisation, e-mobility and
innovative energy efficiency solutions

» Joint infrastructure company for investing in
heating networks and cross company smart

communication elements 535‘33‘;:3;;5"
= Excess heat supply for city quarter and new stadium of . m]r m,mm Gundvose 10-17
Bundesliga club SC Freiburg == "E ——— N
= 80 GWh excess heat supply at 48° C N R R T
Verwaltungs- Messe  Neubau
neubau FWTM SC Stadion

* Networking of committed companies as well as individual company solutions

» Establishing Green Industry Park as brand with high degree of identification

© IREES GmbH
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Green Industrial park and climate-neutral soccer stadium in the
city of Freiburg / 338 & £ 8 T [l 1< 5 25 A7 fuf A2 Bk 3

* Industrial park Modsliprsiskls im
« 300 ha area, 500 companies i '”"”?ﬁé’iﬁﬁié
» 20 % of electricity consumption of the city
* 10 % of Greenhouse gas emissions of the city
* Pilot projects and research activities

* Innovation and efficiency cluster: cooperation of
companies investing in digitalisation, e-mobility and
innovative energy efficiency solutions

» Joint infrastructure company for investing in
heating networks and cross company smart
communication elements

= Tl
= 300, 5001k
= HEJTH AR 2TT20%
= =S ATT10%
= AR E BTSSR
= QUFTAIBERER: A, XWHCAE . RAREM QR RE RO T RBEAT R BT
= BREEAH B 2 S0 AURVE RURTES Sl B REIEAE AT IRBE

badenova i Fraunhofer
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Green Industrial park and climate-neutral soccer stadium in the
city of Freiburg / 3 €& 25 (8 T M el = s 2 4 4nf A2 Bk 3

= Excess heat supply for city quarter and new stadium of
Bundesliga club SC Freiburg

= 80 GWh excess heat supply at 48° C

, s . N . e N80+ FLIF 3 4F
o X A R SR BRE O B B AR R e~
» RHGRES80TE FLIF, JRE N48°C %Eﬁ%
Grundwasser-

R h
-4000-6000m2/h  FiBeted
BEHIE2SC  mase

Grundwasser 10- 12°
e HhR7K 10-12°C

— =
T od ol ¥ bd Loy
IR T AT s e 4
Verwalfungs- Messe  Neubau
neubau FWTM @/2—:\ SC Stadion

BHEALHHE Bk

Networking of committed companies as well as individual company solutions
Establishing Green Industry Park as brand with high degree of identification

A P 2 A PEA Al i T SR
S ERB TV, 3736 mA R B

© IREES GmbH
17

iREES‘




Sustainable
heating
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Helsinki, Finland: Combined heating and cooling plant
SRR A

= Largest combined heating and cooling plant = KA HEEE =% &

= 90 % connection rate = EREFEI0 %

« Integration of large heat pumps = EARAIGE
KA
SUNZEB

MULTI FUEL WASTEWATER

BIO CHP

%ﬁ‘}?ﬁﬂ ..... ___ Py PLANT
élﬂ%ﬁii 3 SIS o AEENREE S L, {57k AL H H  —
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COMBINED HEATING AND
COOLING PLANT

TREATMENT

COOLING 2% DATA
ENERGY ENERGY . CENTRE

FREE ENERGY STORAGE STORAGE ' . e
SOURCES AR CHC Bdm bt
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Helsinki, Finnland: Combined heating and cooling plant
SF MRS AT

= |ntegration of 5 x 16,8 MW heat pumps in existing heating and cooling network

o (EIA AT TR AR RS TR 016,88 P A
Winter Operation %XZFizfT#E

62Ct088C 90 MW

ﬁ:’,o MW
60 MW i
IXEZ;%EP D|sr.r1c1 i A-_‘E/ > i %D Lnag: ]:ij

A he“““g cooling 1|4

8

ii 15°C,
I Heat pumps for preheating oﬁ
5 haat 151 return flow:
Unﬁngfgﬁs Heat source: cooling network,
] SAUNITOP®SOFY IR waste and sea water
22(:4 33"(: COP: 3,51
IR T Bl B P
J P AL R K AR ZK
\ FEXLLLCOP: 3.51
Harbour of SSmainen Sewage watertunnel Harbourét somainen
Sémaineni: [ Typical flow sheet 15/KEE Soémaineni: [
HARRER




Helsinki, Finnland: Combined heating and cooling plant
Sr RS R IR
Integration of 5 x 16,8 MW heat pumps in existing heating and cooling network
FEINA Vo FIBE P I R B2 il 5 T3 91688 PL A 2R

Summer Operation EFEFiEF#ER

M)30 MW
88°C 90 MW i &0 MW 4°C
KT ey O ; =) ——) -—
R 2 [ > __ Sy ﬁ%lJ‘i/%
= o B A5 l = | < %%
| i !
5 heat pumps \\'\/Heat pumps cover cooling\
Unitop® 50FY T demand and feed-in heat
51UNITOPOSOFY ZBE | A% RAA T~ with 88°C in heating
X network COP: 2,96

' PRI RS SR,

/

22°C. igﬁc ‘ l
Li il ? 346 KL 1887
__L__| AN REXLLLCOP: 2.96
Harbour of Somainen Sewg{%eﬂ\.{%egnnel Omr%gi?\f é&ﬁ?fglﬁ?n

Soémaineni [ Typical flow sheet
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,omart district heating® Denmark
PHE“ R fig X It H

Optimal integration of different renewable
options with district heating and local

electricity generation
Components
= Solar collector field )\ Yy,

= Biomass ORC plant

. . . liberalisierter
= Bio-oil Heating plant Strommarkt
i THRCE i
= Large heat pump 5% i i
Economic feasible 100 % heating supply 55 %
= Heat generation costs 50-60 €/ MWh | L e ]
{:ﬁ, | I - BB ARG
N — P ZN > ! [
i A (T P RV (X B My = T ;
= =N PA HEEAEEE T > . I B Kom pressions- 0 ¥
KRR RILAS v || e | e
LGB RESERAR . AR R AT LT 8 R Y et S AS
(ORC) Hiufi. AW KA 33365 m (23,4 MWth) Ei“;;:se' a,i':j j. [l
= Solarkoliektorfeld 33 MWith — fig3
7K {Aperturfiache) oMW M Verbraucher
AN TT 4 M 0/ 34 B Mk i 22 <k 33365m2(234Jk I #fE) 000 m? o M
é:l:‘/}l m1T ri . 1 OO A){%E—T‘/\ﬁ[\‘ Ff_]j‘* ﬁ@ﬁ%%ﬂﬁﬁ ErdbEE{isn:.;::]ﬁr;EPE!Eth ézib‘g{jiﬁﬁl%zg‘hﬁﬁ 34’5’5#@%/&3%&&? 760C /
= AR 50 — 60K/ FLA CRAEMTRD 75000m° FAN g g oo 700
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IREES as enabler of energy efficiency and sustainable energy supply
IREESH) /)75 e 55 nl FF 8 Re ik 25

Make it happen / fll3& 7] §¢
Development of sound policy strategies and framework conditions / fil] & fid 4= F 5 FIHE 28 4514
IREES clients: European Commission, Federal Ministries Germany, Europe and South America

IREES®& ' RRIAZ 4, fEEPEH ST, RN ARG 3%

Energy scenarios =9 Human-technology |« | Energy management and /=¥
and smart energy models 7|2teract|op strategies
A U S R0 R U NREAKIZCE ,, Il VA T % S
S : _ 7 monetary /- information - T T E TN
oy L N e == o I = ’
—z\ﬁﬁ : JA L = T7 % : o, |
| ) administrative chn’ { preferences | \ i G !
J: s o N—————— 1 s
s R ¢ =y M | gy ’f}ﬁ_;] ﬁ?r : S s ) :
SR ——] T S
' Regulatory »._  Technical ' o 1A, )
e Ay Vmeme---e-

Make it work / i3 R
Implementation and accompanying pilot projects — Technology and social acceptance
PN H L S ERER: BRI S
IREES clients / partners: industrial companies, housing companies, municipalities, associations
IREESE GBIk Tolk Ak, @S, iasun ke
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Recent international publications
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Next level sustainable energy provision
in line with people’s needs

A proposal for extending the Multi-Tier Framework for
monitoring the SDG7

Supported by the
H f
e Deutsche Gesellschaft
& @&i‘;.‘é‘;t,wm I z fiir Internationale
and Devicament Zusammenarbeit (612) GmoH

http://www.irees.delirees-

en/inhalte/projekte/abgeschlossen/GF-
uebergreifend/Review-SDG7.php
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Recommendations to guide

and inspire policy makers
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http://www.progressheat.eu
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