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The Federal Institute for Research on Building, Urban Affairs and Spatial
Development (BBSR) within the Federal Office for Building and Regional
Planning (BBR) is a departmental research institution in the portfolio of the
German Federal Ministry of Transport, Building and Urban Affairs (BMVBS).

Supports the federal government with sectoral scientific consultation in the political
areas of

= spatial planning,
» urban development,
» housing and building

on the national and
european level.

Between
science and
policy advice
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Achievement increase of renewable energies (gross energy consumption):

heat and power power only
18% of renewable energies in 2020 35% of RE in 2020

Further achievements:

30 % in 2030, 50% in 2030,
45 % in 2040, 65% in 2040,
60 % in 2050, 80% in 2050,

Achievement reduction of primary energy consumption
Until 2020 compared to 2008 by 20 % and until 2050 by 50 %.

Which role do municipalities play in achieving these goals?
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(New) Challenges for aressource efficient Bundesingtitut
urban renewal in Germany Raumforschung

climate change
= global warming
= mitigation
= adaptation

energy

» from the ,fossil” to the ,post-fossil“ age
» change of mobility

demographic change
= social as well as infrastructural
adaptation

economical (structural) chance

= on the way to the (blue) knowledge society
and green economy

Land consumption
= 30 ha-aim
= competition for land
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Inefficient existing building stock in Germany:
 aprox. 40 % of Germany's gross energy consumption and
» 2/3 of the CO,- emssions.

Thus the building stock encloses a huge potential
concerning energy efficiency and reduction of CO,-
emssions .

Furthermore: The rate of newly build houses is low
and the rate of refurbished buidlings per year
represents around 1% of the existing building.

And... it is not only the buidling!

United Nations Economic Commission for Europe
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Energetic renewal of cities

approaches
and first results
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Research field for energetic urban S— Bundesinstitut
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Aim: to contribution to climate protection, to identify and provide
recommendations for an integrated implementation of measures of
energetic urban renewal.

Search: exemplary ways for an energetic reorientation of urban development.

The emphasis of research is on the connection between

» power consumption and urban development processes,

* the basic conditions for the implementation of arrangements of energetic
urban redevelopment and the effects on environment,
economy and society.
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Levels of an energy and aressource n—— Bundesinstitut
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Energetic retrofit — demolition — ,retreat® ==s= Bundesinstitut

Potentials and consequences of the existing stock =" E’;ﬁ"a;g;;fﬁé""d

Quelle: W. Neufder 2009

Quelle: W. NeuRer Quelle: Walter, BTU.Cottbus
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Pilot projects for energetic urban

redevelopment
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Energetic urban redevelopment — and urban renewal strategies
Urban renewal strategies and fields of action (area: building and techn.

infrastrcuture)
Blockwise deconstruction . .
Economic efficiency
g Utilized capacity
" Urban renewal/.' of infrastructure
e ) adjustment of
nerg(;,-.tm urban infra-
retrofit structure

>

4
/ Integratlon

k renewable
\ energies

\

S,
e

\/ \\

\ Adaptation/
( 1|_retrof|t of central-
‘\ technical
equipment and

/f\:i/

dispersive deconstruction

Efficiency

Sustainability of the
urban structure
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International Forum on
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L. Porsche, Federal Institute for Research on Building,
Urban Affairs and Spatial Development (BBSR) within
the Federal Office for Building and Regional Planning
(BBR), Dept. I 5

Slide 13
Dessau, 30.11.2010



Energetic urban redevelopment -HH -I
- seusn B
Example Tangerhitte HH .
Different types of heat supply by possible ExWoSt fiir Bau-, Stadt- und
Raumforschung

extensions

Warmeversorgungsarten in Tangerhttte (prinzipiell gegliedert nach potentiellen technischen Ausbaumdéglichkeiten)

o —

Konzeptionsvorschlage zum Ausbau der Nutzung
regenerativer und /oder Steigerung
der Energieeffizieenz in Tangerhutte
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Concept Orientated (top down) <-> Object Orientated (buttom-up)

/ \

Starts with a Starts with single
professional (urban) projects
energy concept l
i Trying to get a common
Selection of apropiate ? approach

projects for each area

)

Realisation of single
integrated projects

- !
Professional (urban)
energy concept

\— adjustments

L— reconciliation
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Industrial Parks — part of ressource- e Bundesingtitut
efficient urban development Raumforschung
Bottrop — Industriegebiet "Am Chempark Bayer
Kruppwald & An der Knlppenburg Leverkusen

Tt ertschaftsforderuna,.und
m 1,.“4 nmanagemé‘nf Bottrop

Technologiepark Bremen

http/www;mengede-dnline.
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Material and energy flows

Industrial park Knippenburg & Kruppwald(status quo)
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Industrial park Knippenburg & Kruppwald(status quo)
Industrial efficiency actions Reduction
Waste water Feduction Energy Ca. 40%
Electric lighting j Energy Ca. 20-75%
Mechanical energy eqaipment Energy Ca. 3%
Hydraulic heat exchange Heat Ca. 30%
Cooling and air cir@ation Heat | Ca. 90%
Energetic restauration of buildings | Heat Ca. 40-80%
Application of renewable energies | .
Photovoltaics potential 6.882 M\Wh 4.2951 CO,
Solar heat E 14.285 MWh | 3.985 t CO,
Heat pumps / waste water 1.021 MWh 284 t CO,
— ©DPL BUSMESS Tformatics T - Very Large BUSINess Appiications, Carm von USSIETZKy UNIVersity Oraennurg

the Federal Office for Building and Regional Planning
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Thesis: Free space are energetically e Ea
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Windpower

Photovoltaik Hinterlahd

Biomasse -

Geothermal Power -

Earth Collectors

i\ Windpower |

. Units
Biogas
Small
Hydropower

Units
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General strategy of deriving maps depicting HEEN Bundesinstitut
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Data step
i t
Zoni b t step .
onno = al” Ao 3-steps for the retrofit of a
Assessing the long-term energy demand step bu | I d I n_g el el p I’qu nC.IItIO I
I - professional rehabilitation
Assessing the potential of renewable energy = modern technology (fOl' the
production buiIding)

Diffuse potential step - using renewable energies
(refering to DENA)

Concrete potential

Calculations only for two

Ratio of renewable energy production to energy step energy parti es .
demand - households
- business
Visualization
(GIS) step
!

(Optimization intra muros>

Source: BBSR, edit.: Nutzung
stadtischer Freiflachen flr

erneuerbare Energien, 2009 BBSR Bonn 2009
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Prototypes of quarters ExWosSt
Heat demand in Hot water demand
m Subclass kWh/ (m2? a) in kKWh/ (m2 a)
Mixed types | Pre-industrial city / historic centre
| Building blocks of the 19" and beginning 20" century of the central 50 17
city
Il Post-war reconstruction (of destroyed buildings) 70 17
IV Village-like fractured structure 60° 17

Living V  Pre-war company housing

VI Social (subsidized) housing of the 1950s

o structures (mainly former East Germany)

VIl Apartment buildings since the 1960s
IX Private homes / residential areas (1-family homes)
Business X Business and industry

Functional

buildings Xl Service buildings, office buildings, shopping malls, etc.

High rise apartment buildings of the 1970s and prefabricated block

Park and green  Xll Parks, open air sports grounds, city forests, gardens, graveyards

Agriculture Xl Crops and cattles
Rest XIV
Source: after Everding (2007), modified. BBSR Bonn 2009

Source: BBSR, edit.: Nutzung stadtischer
Freiflachen fir erneuerbare Energien, 2009

L. Porsche, Federal Institute for Research on Building,
Urban Affairs and Spatial Development (BBSR) within
the Federal Office for Building and Regional Planning
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Power demand
in kWh/ (m2 a)

20

20
20
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gami=
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Example City of Gelsenkirchen Sstonile B Sttt v
Raumforschung
— et fI.
Background for the calculation of the scenarios: —
0
78
3-steps for the retrofit of a Calculations only for two 55
building as a precondition: energy parties : i
- professional rehabilitation - households &
. 33
= modern technology (for the = business =
building)
- using renewable energies =
(refering to DENA) e
515
19
; “L:'!BE“ o . buildings R e o RS
L ‘l; B Park and green  Xll Parks, open air sports grounds, city forests, gardens, graveyards 3784
Agriculture Xl Crops and cattles el
oo Rest XIV A
| K B » Area calclulation based on GIS (gerundet) BBSR Bonn 2009 Total 12.319
- | v L x:l ? Source: BBSR, edit.: Nutzung stadtischer
g ; I;i . L - s Freiflachen flir emeuerbare Energien, 2009
) W I_J i ] . 15 g
- R | E A
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Scenario I Directive (Marburg - 100% solar collectors)

Scenario ll;

Scenario lll:

Scenario 1V;

Scenario V:

Scenario VI:

Scenario VIlI:

Declarative (Gelsenkirchen — solar roof cadaster)
Explorative (solar plus further non space
consuming options)

selective (shallow geothermal heat only in the
winter)

Regulative (EEwarmeG: 4 m? sc per 100 m2 EBF)

Flexible (sc/pv optimised for the quarter)

collektive (VI plus space consuming options)
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Using renewable energies in urban areas

Example City of Gelsenkirchen

scenario VI - flexible

heat geeration gain: 1650 GWh/a

B s [ messiscnen
B - l
B -we A
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667 GWh/a

g_hm
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Using renewable energies in urban areas

Example City of Gelsenkirchen
scenario VIl - collective

heat generation aain: 1660 GWh/a power generation

Further development of the
methodology by the IBA Hamburg

i
o o

.
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gain: 686 GWh/a

ENERGIEATLAS

Zukunftskonzept
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> Urban devleopment in Germany changes — but
foremost in existing cities, municipalities, quarters!

> Greening real estate markets is more than
environmently friendly and energy effienct
buildings.

> It has to be an interdisciplinary approach concerning a
resource efficient urban development coverning the levels from
the single building to the complete municipality.

> This means also the real estate companies have to contribute
and cooperate!

> Traffic and transport have to be considered hardly.

> Urban areas have a specific potential for the use of renewable
energies. These have to be used!

> Uncorrodinated small actions have to be avoided.
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> Energy concepts offer a possibility to integrate -
more than supply and disposal infrastructure -

> the current as well as future challenges,

> energy saving, efficiency and production,

> the real estate market into urban planning and | He;tl
o //de  structur estructuras/dat cimoll
development in a sustainable und resource Niont CEHE e, Gemmany—.

efficient way.

> The paradigm of the compact and well-greened up city has to be
adopted refering to be more ressource efficient!

> The analysis of the spatial structure should be obligatory element of
funding and allowances.

ssource efficient

e
ork fora ‘ban life!
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Further Information

Publications and Internet

BBSR publications:

Perspectives of Spatial Development in

Germany
Eds.: BMVBS/BBR, Bonn/Berlin November 2006
(online)

BBSR research news

The information bulletin informs in short reports
about the work and research results of the BBSR
(printed and online)

BBSR ExWoSt-Informationen Heft 36
(only German)

Sachsen-Anhalt (printed and online)

www.bbsr.bund.de - > English

further publication:

in Action. Edited by Peter Droege

1007
use of 100% Renewable Energies

L. Porsche, Federal Institute for Research on Building,
Urban Affairs and Spatial Development (BBSR) within
the Federal Office for Building and Regional Planning
(BBR), Dept. I 5

Modellvorhaben zur energetischen Stadterneuerung
In den Stadten der Budneslander Brandenburg und

100 Per Cent Renewable - Energy Autonomy

1

Bundesinstitut
fiir Bau-, Stadt- und
Raumforschung

Energie(effizienz) - vom
Gebaude zum Quartier
IzR 9.2010

Nationale Stadtentwicklungs-

politik und Ressortforschung
IzR 3/4.2009

Stadtumbau - die Fortsetzung
IzR 7.2009

Zukunft stadtischer Infrastruktur
IzR 5.2006

Postfossile Mobilitat
IzR 8.2006

= d.. ¥ Nutzung stadtischer Freiflachen
fur erneuerbare Energien (2009)

Handlungskatalog: "Optionen

erneuerbarer Energien im
Stadtraum* (2009)

Chapter 15: Urban Energy Potentials: A Step towards the
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