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Abstract
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Technology. ISBN 978-91-7729-401-6.

The high energy use in the European building stock is attributable to the large share of old
buildings with poor energy performance. Energy renovation of buildings is therefore vital in the
work towards energy efficiency and reduced environmental impact in the EU. Yet, the strategies
and energy system implications of this work have not been made clear, and the rate of building
renovation is currently very low.

The aim of this thesis is to investigate the economic and environmental aspects of energy
renovation strategies, with two main objectives:

• Renovation of Swedish district heated multi-family houses, including life-cycle cost and
environmental analysis and impact on the local energy system;

• Renovation of European residential and office buildings, including life-cycle cost and
environmental analysis and influence of climatic conditions.

Buildings typical for the respective regions and the period of construction 1945-1970 were
simulated, in order to determine the feasibility and energy saving potential of energy renovation
measures in European climates. A variety of systems for heating, cooling and ventilation were
studied, as well as solar energy systems, with focus on heat pumps, district heating, low-
temperature heating systems and air heat recovery.

Compared to normal building renovation, energy renovation can often reduce the life-cycle
costs and environmental impact. In renovation of typical European office buildings, as well as
Southern European multi-family houses, more ambitious renovation levels can also be more
profitable.

Exhaust air heat pumps can be cost-effective complements in district heated multi-family
houses, while ventilation with heat recovery is more expensive but also more likely to reduce
the primary energy use. From a system perspective, simple exhaust ventilation can reduce the
primary energy use in the district-heating plant as much as an exhaust air heat pump, due to
the lower electricity use.
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