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Abstract

From the year 2020 onwards, new buildings and renovations have to fulfill the Nearly
Zero Energy Standard, as stated in the Building Directive by the European Parla-
ment. This means that buildings should have a balanced ratio between consumed
and produced primary energy. To achieve this ambitious goal, the use of mecha-
nical ventilation and heat recovery systems seems inevitable, not only to achieve
high energy efficiency, but also to ensure good air quality in airtight buildings. This
work compares state-of-the-art centralized and decentralized concepts for mecha-
nical ventilation of residential buildings in field tests in terms of energy efficiency,
user comfort and costs. 20 centralized and 60 decentralized systems have been as-
sessed. In addition to that, demand driven prototypes have been tested and their
possibilities and limitations discussed. It was shown, that the mean values of key
efficiency parameters vary distinctively from nominal values. These deviations may
have an influence on the accuracy of energy demand calculation for buildings since
ventilation losses and demand for electrical energy may be higher than expected.
Nonetheless, all assessed systems showed a positive primary energy balance and an
increased user comfort in airtight buildings, the sound pressure level induced by the
devices being the crucial factor for users” satisfaction. Decentralized devices often
show high values, leading to intolerance towards the ventilation system. While sho-
wing advantages compared to the non-ventilation case in terms of energy efficiency,
the ventilation systems show high amortization periods of more than 50 years. For
the centralized systems, potential for improvement lies within a careful planning,
installation and maintenance of the systems including their ductwork and the avoi-
dance of unnecessary pressure losses. An airtight building envelope and balanced
volume flows result in high heat recovery rates. For the decentralized systems, a
reduction of the sound pressure level and external shortcuts is crucial for their per-
formance and acceptance among users. The use of air quality sensors to establish a
demand controlled ventilation system is common use within commercial buildings
or schools, but not state-of-the-art in residential buildings. Tests on three demand
driven prototypes with CO2 and VOC sensors showed a high potential for this con-
cept in residential buildings. For all concepts the run-time could be reduced about
50 percent, resulting in lower energy losses, lower maintenance costs, possibly longer
life-time of the system and a higher cost-efficiency than constant driven systems.

A semi-centralized prototype with VOC sensors was equipped with decentralized



fans, thus, avoiding pressure losses caused by valves and being able to ventilate each
ventilation zone separately. This lead to the highest energy savings of 65 percent in

a test dwelling compared to a conventional system.
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