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CO, - decrease in German cities over 15 years (%)
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- below 50 kWh/m? heating demand:
steep cost increase

- additional improvements possible?

energy supply system!
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Gemessener mittlerer spezif. Energieverbrauch:
[kWh/(m?-a)] 2003-2006 (Heizung / WW)
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"1 year of construction: 1954/55, no retrofit, 4-5 floors, individual heating systems
I 1974, no retrofit, 12 floors, gas central heating
1 1954, partial retrofit, 4 floors, JIDV FHQWUDO KHDWLQJ

30 resid. buildings:
- 16 not retrofitted

- 7 partially retrofitted
B 1956, SD UW L D, flodssWADRA IPMQWUDO KHDWLQJ - 7 integrated retrofit

1955, refurbished, 4 floors, JDV FHQWUDO KHDWLQJ VRODU FROOHFWRUV IRU '+:
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(2) Energy Efficient Cities
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urban energy master planning ...

Freiburg 2003
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... from planning to realization: a continuous process
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,Energy-Efficient City“ ...

... IS attained by a combination of selected techno
specific local context to achieve the required leve

energy efficient
buildings

fuel cells

wind

hydropower

biomass

waste heat

solar energy

economic efficiency by integrated system

optimization

Source: EnBW AG, Karlsruhe

logies that can be used in the
| of energy consumption.

high efficient
central plants

geothermal
heat pumps

combined
heat and
power

energy
storage

optimized
transportation



