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buildings built from 2021 onwards have to be nearly
zero-energy buildings – in other words, buildings
that consume minimum amounts of fuel. Solar
houses are a viable alternative to passive houses,
which rely chiefly on very strong insulation and a
ventilation system that recovers and redistributes
heat. Solar-Active-Houses have, however, been
struggling to overcome one flaw – they hadn't
undergone any systematic scientific testing or
objective assessments of their efficiency.
Nine solar houses scientifically monitored
It is this scientific groundwork that has now been
completed as part of the "Heizsolar" project,
Solar-Active-Houses get most of their heat from the sun. conducted by researchers from the Fraunhofer
Researchers carried out scientific tests to explore how
Institute for Solar Energy Systems ISE in Freiburg,
this energy concept can be optimized further. Credit:
Germany, together with colleagues at Solar- und
Fraunhofer ISE
Wärmetechnik Stuttgart, the Technische Universität
Ilmenau and the Sonnenhaus-Institut. "For
Heizsolar, we monitored nine Solar-Active-Houses
over multiple heating periods," says Gerhard StryiSolar-Active-Houses heat themselves using heat
Hipp, group manager at Fraunhofer ISE. "This gave
collectors and water tanks. However, no one had
us a foundation from which to optimize the houses
conducted an objective assessment of how
and lower costs. We expect this will significantly
efficiently they do so. Fraunhofer researchers put enhance their importance in the future." The project
some of these solar houses to the test, identified
was supported by the Forschungszentrum Jülich
where there was room for improvement and laid
and received 1.5 million euros in funding from the
the scientific groundwork for this housing concept. German Federal Ministries for the Environment,
Nature Conservation, Building and Nuclear Safety,
Most of us know how irritating it is to pay for
and for Economic Affairs and Energy.
domestic hot water and space heating and then
find out at the end of the year that you still owe.
So what options do Solar-Active-Houses offer? In
This wouldn't happen to you if you lived in one of
theory, it's possible to tap enough solar energy to
the 1700 solar houses dotted around Germany,
cover a building's entire heating needs. But
Switzerland and Austria. These houses are heated 100-percent solar houses are still something of a
primarily using solar energy: Solar thermal
rarity – they are expensive and require that a
collectors on the roof are used to heat water, which significant amount of space be given over to the
is stored in a large tank and used later for heating necessary long-term heat storage unit, which can
the house and providing hot water. Since these
sometimes be large enough to hold up to 50,000
houses have excellent insulation, that takes care of liters. "Solar-Active-Houses which generate around
some 60 percent of their heat demand.
60 percent of the heat required using solar thermal
Solar-Active-Houses are ideal for achieving the
European Union's Energy Performance of
Buildings Directive, which stipulates that all

collectors are a good and affordable compromise,"
Stryi-Hipp explains. "During spring and fall, 40
square meters of solar thermal collectors and a
5000-liter tank are fully sufficient for a single-family
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home. From November through January, the
additional 40 percent must come from a gas or
wood-fired boiler."
Up to now, the design of solar houses has relied
mainly on the practical experience of individual
experts. The researchers therefore decided to
explore how to further optimize the Solar-ActiveHouse and came up with a suitable simulation
model to examine various aspects. For example, to
what extent can the size of the tank be reduced in
order to increase these houses' popularity? "It's
possible to vary the ratio of tank size to collector
surface area: In our 60-percent Solar-Active-House,
we found we could reduce the tank volume from
6000 to 3000 liters as long as we also increased
the area of solar heat collectors from 40 to 60
square meters."
Solar houses still have their share of challenges to
overcome. The researchers have concluded that
several of these challenges can be easily solved
with thorough planning. Take the heat emitted by
the storage tank, for example. While this is
welcome in winter, in summer no one wants to
further heat up an already warm house. "If you
install the tank in the stairwell, for instance, the
waste heat isn't wasted during heating season. And
if you also install a window through which waste
heat can be released, it won't bother you in the
summer," says Stryi-Hipp. Other challenges call for
further research, including how Solar-ActiveHouses stack up against zero-energy or plusenergy houses. These are equipped with
photovoltaic elements to generate electricity that is
used in part to power heat pumps. The researchers
plan to address this topic as part of a follow-up
project so they can provide users with reliable
assessment criteria.
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