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Single-family house in Sundern

Name of project:

Single-family house in Sundern

Typology:
Location:

Single-family house
Sundern, Hachen District, Germany

with air/brine heat exchanger
• allSTOR 800 litre hot water tank

Completion:

• Year of construction: 1905
• Renovation: 12/2006 – 4/2007
260 m2 living space

• auroTHERM exclusive thermal solar
collectors
• auroPOWER photovoltaic modules

Area:
Energy concept:

		

		

• Installation of a geoTHERM VWL S
  air/water heat pump with 16 kW
  with an air/brine heat exchanger
  in combination with a thermal solar
system
• 800 litre multi-function tank
• Wall and floor heating surfaces  
from Pedotherm
• recoVAIR controlled house
  ventilation
• Insulation of the upper ceiling,
  replacement of windows and doors

The good feeling of doing the right thing.

Vaillant products:

• geoTHERM VWL S air/water heat pump

Building owner:

Frank and Melanie Brakel

Architect:

Planwerk Architekten und Ingenieure
Dipl.-Ing. Wolfgang Schröder, Sundern

Facilities planner:
Pedotherm GmbH
Contracting company: Pedotherm GmbH
Geseke-Langeneicke, Germany
Copyright:

Photos:
Bernd Gabriel

The residential building built in 1905 and owned by Melanie and Frank Brakel is located in the city of Sundern in the
Sauerland region. As part of the renovation in cooperation with architect Wolfgang Schröder the 260 square metre
villa was modernised with respect to energy technology and is now virtually self-sufficient. In addition to being
structurally sound, the intelligent use of HVAC technology, such as an air/water heat pump, thermal solar collectors
and photovoltaic modules contribute to the energy efficiency of the building.

With its charming turn-of-the-century architecture, the 260
square metre villa is the new residence of the family of four.

The old oil-fired heating system was replaced by a geoTHERM
air/water heat pump from Vaillant. Generally, a new efficient

As part of the renovation, in cooperation with the architect
Wolfgang Schröder, the house of the Brakel family was

system alone is not sufficient for supplying the heat required
for a large old building, so that façade insulation is usually

modernised with respect to energy technology and is now
virtually self-sufficient by means of an air/water heat pump,

necessary. “That would destroy the character of the sandstone
façade,” the family feared. The original building is structurally

solar thermal collectors and photovoltaic modules.
To lower energy costs and to protect the environment, the

sound, however, with 50 to 120 centimetre solid monolithic
brickwork, which eliminated the need for additional insulation

energy-related renovation was implemented consistently with
renewable energy sources.

of the building shell.  Only the installation of new doors and
windows with double glazing and retrofitting of the upper
ceiling with insulation were necessary to confirm the building’s
low heat transmission loss in a subsequent blower door test.
With a value of 1.3 h-1, the villa is very well insulated and
practically fulfils the standards of a new building.

Since high supply temperatures are no longer needed due to the reduced heat load, the geoTHERM air/water heat
pump with an output of 16 kW in combination with a thermal solar installation can easily cover the heat base load. The
Vaillant heat pump is able to achieve this because the model used draws the energy from the environment by means of
two external units. The output of the heat pump is additionally supported by the special design principle of the system,
since the air/brine heat exchangers uses brine as the heat transport medium, which is frost-resistant. Consequently, the
external units can be installed at a distance from the house where, instead of losing heat, the circulating brine collects
even more heat from the earth. The location of the villa is favourable in terms of energy yield via regenerative sources.
Almost optimally aligned from east to west, six “auroTHERM exclusive” thermal solar collectors were installed on the
elongated roof of the adjoining former factory hall. The solar energy thus obtained sustainably supports the hot water
heating and is stored virtually loss-free in an 800 litre allSTOR hot water tank in the cellar. The tank also buffers the
unneeded heating energy from the heat pump and the old oil furnace, which was retained for peak loads. In addition, 102
“auroPOWER” photovoltaic modules with an output of 22.9 kWp on the roof provide the entire electric power required
for the heat pumps, the house ventilation and the remaining requirements. Excess power generated is fed into the public
power grid.

Another step in the renovation of the old building was to replace the outdated heat radiators with energy-saving surface heating
elements from PEDOTHERM on the walls and floors. Installed primarily in the floors, but also in the walls, these heat distributors
require a substantially lower supply temperature, which results in primary energy savings of up to 20 percent. On the ground
floor with its real-wood parquet floors and on the upstairs floor most of the heating circuits were installed on the walls and
covered with plaster, while only the more conventional screed version was used on the attic floor. In large rooms and the baths, a
combination of wall and floor heating was used.
The indoor climate of the house is additionally improved by a controlled house ventilation system that was installed throughout
the entire house as part of the renovation. In addition to pure comfort, this is also very important for energy-related reasons.
About 45 percent of the average heat losses in a house are due to conventional ventilation by opening windows, which is
eliminated by the low heat transmission losses in the Brakel home. The use of the recoVAIR ventilation system now ensures the
necessary exchange of air with up to 95 percent recovery of the exhaust air.
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