Single family House - Bern, Switzerland
Author: Cristina Polo (SUPSI)

Roof-integrated PVT + roof integrated PV + STh
natural slate collectors

©® Solar

What is the solution?

The listed neo-baroque house in Bern/BE by 1898 was extensively renovated
and thermally refurbished. Thanks to the renovation, the total energy
requirement fell by 76% from 46,900 kWh per year to 11,100 kWh/a. On the
upper roof surface, a PV+PVT system with an electrical output of 2.7 kWp
supplies around 3,200 kWh/a of electricity. Thus 13m2 of STh natural slate
collectors were installed, which corresponds to an output of about ~5kWp. The
thermal systems generate about 10'000 kWh/a of solar heat. The single-family
house with its carefully integrated solar system has a self energy supply of
about 29%.

Why does the solution work in terms of compatibility with conservation and technical
aspects?

During the refurbishment, the requirements of the preservation of historic
monuments were somewhat softened, so that the PVT system was possible on
the flat (upper) part of the roof. The project shows which energy and emission
reductions are possible even at listed buildings. For this reason, the house has
been awarded with the Swiss Solar Prize 2014.

Description of the context:

The neo-Baroque house is among the cantonal inventories with a high degree
of protection. Any changes must obtain the approval of the Department of
Historic Monuments, which initially opposed the integration of solar systems.



For this reason, natural slate has been selected, which conceals the collectors in
the roof and allows an integration of the context. By maintaining a part of the
original roof, the visibility and aesthetic appearance of the solar system is
minimized.

Pros and cons of the solution:

The Bernese House is listed in the cantonal building inventory with the highest
protection level. For this reason, the building project had to be accompanied by
the monument preservation authorities. Originally, the officials of the
monument preservation department did not want to allow a solar installation.
Therefore, the solar collectors were hidden on the pitched roof of the natural
slate roofing. In the case of covering the entire roof, be it trianqular or
rectangular, a fringe band of traditional roof covering could opportunely be left
intact. The arrangement of solar panels on triangular pitched roofs approaches
solves the critical points with tailored solar modules with attention to detail and
fixing systems. Due to the high level of protection, solar panels are slightly
visible from the street, leaving part of the original slate roof intact.

Type of data available (level of information, simulation):

Winner of the swiss Solar Prize 2014, "B" category for building's retrofit.
INTERREG case study for cultural-protected building's retrofit.

Additional information about the solution:

Information PV Modules: Orientation: South; Tilt angle: 28°; PV surface area: 21
m2; Rated power: 2.7 Wp; Energy production: 3,207 kwh/a; Final yield: 1.187.77
KWh/Wp; Active solar ratio: >75% (roof); Manufacturer: Meyer Berger AG;
Module technology: monocrystalline; Cell color: Black. The PVT and natural
slate collector systems are also used to regenerate the geothermal
probes/ground temperatures with excess heat available from the PVT and the
slate collectors on multi-day to seasonal time scale (on diurnal time scale the
solar tank is the heat storage). This regeneration is a win-win(-win) situation:
By cooling the PVT panels and transferring the excess heat (up to 12 kW) into
the ground e.qg. in summer, the PVT panels produce significantly more
electricity (up to 500 W) than the pump required to transfer the heat into the
ground (~50W). The regeneration thus increases the net solar electricity
production and at the same time prevents the ground to cool down over time,
assuring a constantly high COP over the lifetime of the geothermal probes. In



addition, the cooled roof helps the rooms of the top floor to remain cooler in
summer.
https://www.hausinfo.ch/de/home/gebaeude/architekturreportagen/hutterli-
bern.html

Are there any related publications or pictures of the solution?
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Roof top view © Caspar Martig

Installation of PVT+PV panels © M. Hutterli

Installation of PVT+PV panels © M. Hutterli

PVT+PV panels installed © M. Hutterli
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