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Buildings account for approximately 40% of the world energy consumption. Reducing the non-renewable fraction of this energy consumption is therefore crucial for sustainability. A successful approach to this problem is the improvement of energy efficiency, particularly concerning heating energy. 

Passive Houses, as an example for energy efficiency in buildings, allow for a reduction of the heating energy demand by a factor of 10. This is achieved by improving the thermal quality of the required components, rigorously applying physical principles. Walls,  roof and floor slab are well insulated, improved glazings and window frames have been developed, thermal bridges are eliminated, the building envelope is made airtight, and heat is recovered from the ventilation air. 

The additional investment for this high efficiency is limited because conventional heating systems are not required any more - heating the supply air from the ventilation system is sufficient. At the same time, thermal comfort is improved because the heat flows are substantially reduced. 

Extremely high efficiency, like in a Passive House, makes a fully renewable energy supply economically and technically feasible, although it is still more expensive than using conventional energy carriers.

The combined advantages in terms of ecology, economy, hygiene and thermal comfort have, to date, led to the realisation of approximately 10000 dwelling units in Passive House standard. The principle has proven to be simple and robust, and complex physical considerations have been replaced by simple tools which can be used by architects in their daily practice.  
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