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Abstract

With the building sector accounting for around 40% of the total energy
consumption in the EU, energy efficiency in buildings is and continues
to be an important issue. Great progress has been made in reducing the
energy consumption in new buildings, but the large stock of existing
buildings with poor energy performance is probably an even more crucial
area of focus. This thesis deals with energy efficiency measures that can
be suitable for renovation of existing houses, particularly low-temperature
heating systems and ventilation systems with heat recovery. The energy
performance, environmental impact and costs are evaluated for a range of
system combinations, for small and large houses with various heating demands
and for different climates in Europe. The results were derived through
simulation with energy calculation tools.

Low-temperature heating and air heat recovery were both found to be
promising with regard to increasing energy efficiency in European houses.
These solutions proved particularly effective in Northern Europe as low-
temperature heating and air heat recovery have a greater impact in cold
climates and on houses with high heating demands. The performance of
heat pumps, both with outdoor air and exhaust air, was seen to improve
with low-temperature heating. The choice between an exhaust air heat
pump and a ventilation system with heat recovery is likely to depend on case
specific conditions, but both choices are more cost-effective and have a lower
environmental impact than systems without heat recovery. The advantage
of the heat pump is that it can be used all year round, given that it produces
DHW.

Economic and environmental aspects of energy efficiency measures do not
always harmonize. On the one hand, lower costs can sometimes mean larger
environmental impact; on the other hand there can be divergence between
different environmental aspects. This makes it difficult to define financial
subsidies to promote energy efficiency measures.
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