Core services of the building sector —
for more sustainability
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Decarbonisation — 100% Renewable Energy and more
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Decarbonisation: transitions & goals
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Figures building sector — more than ,,carbon”

worldwide figures: building, society, economy and environment
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Strategy - reform of the development plans

http://www.schaller-
sternagel.de/01_projekte/012001_rotkreuzstrasse/r
otkreuzstrasse_01.html, http://www.sonnenhaus-
institut.de/guenstig-heizen-mediathek/heizen-mit-
solarenergie-bildmaterial.htm|




GRONPLAN siner
deutschen Grofstadt

Green areas for social and air quality

Google maps

More focus on the space between building and
city-quarter

Building for multi-functional and long-term-usage

= Tomorrows retirement home

Frenzel, Heilmeyer und Frenzel
Architekten, Stuttgart

Multi-functionale areas: e.g. green, social
interaction and sport activities




Heat island effect means energy for colling

33 * > 50% of world population living in|dense urban centers

* Health and life quality
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Building for multi-functional and long-term-usage
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church = residential building

http://www.jabuka.de/kreative-gebaeude-umnutzung-im-wettbewerb/, e
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Technology: pre-fabrication and modularity as a standard

Betonwerk ventschow
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Technology: pre-fabrication and modularity as a standard
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Quellen: http://blog.dudek-koenig.de/modularesbauen, oty
https://www.cash-online.de/immobilien/2016/modulare- U NlVE RS'TAT

bauweise-erstmals-in-serie/353853
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Technology: waste reduction and recycling

waste generation
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http://www.abfallratgeber.bayern.de/haushalte/abfallentsor
gung/gebaeuderueckbau/index.htm

Technology: Life Cycle on focus — for less impacts

raw matrial
extraction /
production

end of life construction

conversion

maintenance/
refurbishment
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Technology: Life Cycle on focus — for less impacts
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Messari-Becker, 2015/16

Technology: Recycling of carbon-intensive materials

bauverein Darmstadt
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Technology: Recycling of carbon-
intensive materials

http://www.urbansplatter.com/2014/10/history-architecture-bank-america-tower/
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Passivhaus-Institut, Darmstadt
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2009: Worldwide first monolitic passivehouse — Scheffler, FFM

Scheffler + Partner
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Thinking in Cycles and qualities

components

20 cm concrete

24 cm insulation WLG 035
Plaster (inside and outside)

U-Value
U= 0,139 W/m?3K

(Life Cycle Costs (100 a):
ca.240 €/m? (2-3 operations)

Carbon: 130 kgCO, 4, /m?

components components

20 cm masonry bricks 49 cm monolithisch, Ziegel
24 cm insulation WLG 035 WL 0,07 W/mK

Plaster (inside and outside) Plaster (inside and outside)
U-Value U-Value

U= 0,136 W/m?3K U=0,137 W/m3K

Life Cycle Costs (100 a): Life Cycle Costs (100 a):

ca.210 €/m? (2-3 operations) ca.130 €/m? (0 operations)
Carbon: 105 kgCO, 4,,/m? Carbon: 95 kgCO, 4, /m?
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Messari-Becker e.l., 2012

Note

U-Value: The heat quantity
which flows through 1 m?
component surface at a
temperature difference of
1K [W/m3K]
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2000: R128 TripleZero — W. Sobek

Werner Sobek, Stuttgart
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2012: F87 EnergyPlus, BMUB, —W. Sobek

2009: EnergyPlus —SD 09 — M. Hegger

Manfred Hegger, Darmstadt

- y o a UNIVERSITAT
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" Photo: Thomas Ott, www.oZtde
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2015: City-active-house as residential building — ABG - Francort

http://www.aktivplusev.de/portfolio/aktiv-
stadthauspreview_id437preview_nonce043eb14

b61previewtrue/
" UNIVERSITAT
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Energy Efficiency of new buildings

Primédrenergiebedarf — Heizung [kWh/m?a]
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Real challenge: The existing buildings

2010-2011
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www.bmwi.bund.de
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building stock - year of construction 1949-1978
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Reale challenge: The existing buildings

building stock —
energy consumption by year of construction
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Real challenge: The existing buildings

heating systems - efficiency

m efficient  minefficient  m efficient & renewable energy

Quelle: http://www.bdh-koeln.de/presse/daten-fakten.html Univ.-Prof. Dr.-Ing- Lamia Messari-Becker a lSJIrEI(IJVEEhlIzSITAT

2016: Pluseenegy houses as existing buildings, BMUB, Neu-Ulm

Werner Sobek bzw.
05 Architekten
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Legende

g
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- Restfidchen

Messari-Becker, 2013

/\j Quelle: Flachennutzungsplan Riedstadt a lSJIrEI IGVEﬁlSIT.A.T
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Heat saving poentials

Messari-Becker, 2013
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Exzellenzszenario Erneuerbarer Wirmeertrag 2050
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Renewable heat
production — Scenario

(—) Messari-Becker, 2013

Mallstat § : 55000 . Ciuelle:
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Where to built: an indirect influence of mobility

Mobility in Dortmund Mobility in Francfort

. . u car ® public transport
m car m public transport ® bicycle = on foot

accessibility of rail traffic: 75%
accessibility of rail traffic: 57%

Quellen:
https://www.greenpeace.de/verkehrswende,

Stadte Ranking zur nachhaltigen Mobilitat e CiiivzRrof MrsIngs Lamialilessari-Becker
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Thank youl!

messari-becker@architektur.uni-siegen.de
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