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There are basically two types of roof: 
sloping and flat. While inclined roofs are 
traditionally found more in residential 
suburbs, flat roofs frequently top buildings 
in industrial parts of town. The reason? A 
flat roof is the most cost-effective option 
for roofing large areas in the majority of 
cases. They also permit the integration of 
a roof terrace or special lighting concepts 
such as light domes.

This white paper identifies four roof 
types that can be combined with a 
rooftop PV system. It goes on to highlight 
several special aspects, requirements and 
advantages of foil, asbestos, trapezoidal 
sheet metal and green roofs.  

MOUSE-POINTER 
Click on a roof 

type to find out 
more.

Look out over the roofs of a town and you’ll quickly notice just how 
many different types there are. It’s not just the way they look; they 
also work in different ways, with various slopes and materials. You can 
see what this means for installing rooftop photovoltaic systems in this 
Whitepaper.
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Foil roof  
and photovoltaic 
A foil roof is a cost-effective form of flat roof. Unlike a 
bitumen roof, which consists of a mixture of various organic 
materials, a foil roof is made from different plastics. 

Differences between foil roofs

Other differences between foil roofs relate 
to their insulation material (polystyrene 
foam, rock wool). Every “building with a 
use” must be insulated in accordance 
with the German energy conservation 
regulations (EnEV). This document also 
applies to industrial roofs, such as 
production halls and warehouses.

The qualities of the foils largely depend on 
the plastics used to manufacture them: pol-
yvinyl chloride or polyolefins. Both foils have 
specific advantages for a flat roof.

›  The universal plastic, PVC (polyvinyl 
chloride), is used as standard in most 
cases, mainly because of its low cost. 
However, the plasticiser in this plastic 
evaporates over time and can adversely 
affect the service life of the roof covering. 
It is also harmful to health.

›  Roof membranes made from polyolefins 
(FPO), on the other hand, are a modern, 
flexible alternative. They last longer than 
PVC because they contain no plasticisers. 
At the end of many years of use, this 
plastic is also much easier to recycle. 
Installation is less harmful to health 
because the seams joining the foil are 
heat welded. FPO in a roof membrane 
cross section prevents root damage, 
which is one of the reasons behind its 
widespread use, including as an effective 
base layer for green roofs.

›  Polystyrene foam is one way of 
insulating foil roofs. A big advantage of 
this material is its low self-weight, which 
is helpful for photovoltaic installations. 
However, polystyrene foam has inferior 
insulation properties and is combustible, 
which is why rock wool is most frequently 
used in practice.

›  Rock wool has excellent thermal 
and sound insulation properties. In 
contrast to polystyrene foam, rock 
wool is incombustible. Its higher self-
weight and its distinct lack of rigidity 
are disadvantageous for roof use. 
These factors must be considered in 
photovoltaic installations, but do not 
fundamentally preclude them.
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Our experts assess 
your foil roof. 

You can have our experts assess your 
roof to see whether it is suitable for 
the installation of solar modules. The 
assessment looks for any existing damage 
to the roof, which must be rectified before 
the PV system is installed. In this case, 
we work with long-term partners who can 
perform the repairs. 

The plans must take into account any 
items that might interfere with the 
installation of the rooftop system, such 
as lightning protection, smoke and heat 
extraction fixtures or light domes. The 
latest advance involves using a drone to 
take photographs, which can be processed 
to create a 3D model of the flat roof.

In addition to examining any damage and 
interfering rooftop objects, the technicians 
measure the “friction coefficient” 
during the assessment of the foil roof. The 
friction test is done to exclude any risk 
to the overall stability of the system due 
to e.g. strong winds. This static friction 
or “stiction” depends on the weight of 
the whole PV system (solar modules, 
substructure and ballast) and the 
interaction of the various materials 
involved. The test is done on site at various 
positions, in both the dry and wet condition.
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A drone can be used to 
identify interfering objects 
such as lightning protection, 
smoke and heat extraction 
fixtures (SHE) or roof lights.



Is your roof suitable for a PV system? 

Have your roof assessed by our experts. Using a drone, they can create a 3D model of your 
roof, from which any damage or obstructions can be identified. Our service provider can then 
rectify any issues or our design engineers can take them into account at the planning stage. 

In accordance with the flat roof guidelines, 
flat roofs such as foil roofs must have a 
fall of at least two percent to ensure, 
for example, that water can drain from 
the roof during heavy rain. There are also 
some hidden dangers: to prevent the 
aerodynamically optimised substructure from 
sliding off the roof, it is normally weighted 
down with ordinary, inexpensive paving slabs.

Safety aspects of installing photovoltaic 
systems on a foil roof 

Flat roofs must also be safe for people 
to work on. Therefore we maintain an 
appropriate edge distance with our rooftop 
PV system installations. To prevent falls from 
height, we often use anchor points, which are 
required from a height of two metres. These 
are fixed anchor points to which personnel 
attach a (steel) rope to ensure their safety 
during roof work. An even better solution is to 
allow for integrated roof fall safety measures 
at the planning stage for a new photovoltaic 
system. 

PV on foil roof, Recklinghausen
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Owners of roofs benefit in three ways 
from a new roof with photovoltaics: the 
hazardous material is removed, the new 
photovoltaic roof system recoups the 
costs of the renovation and for at least 
20 years PV supplies green electricity 
for the householder’s own energy 
needs or for feeding into the grid. 

For a long time, the use of asbestos 
was standard practice in the construc-
tion industry due to its insulating prop-
erties, strength and resistance to heat 
and acids. However, the use of asbes-
tos has been prohibited by law since 
1993, after its negative impact on health 
and the environment was established. 

Roofs with corrugated sheets contain-
ing asbestos which were installed before 
the ban can still be found in industrial and 
commercial properties. This has conse-
quences for the photovoltaic industry, 
among others, because according to the 
hazardous materials ordinance (TRGS 
519), the installation of solar systems 
on asbestos cement roofs is prohibit-
ed. If a roof-mounted photovoltaic sys-
tem is planned the renovation of the roof 
must therefore be taken into account. 

From asbestos roof to  
photovoltaic roof
Asbestos is harmful, and yet as a building material it is still part of 
many old roofs today. Since the roof will have to be renovated sooner 
or later in any case, it is worthwhile combining the construction 
work directly with the installation of a roof-mounted PV system. 

The advantages of roof renovation with PV

Asbestos roof: before 
and after renovation
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Many property owners are attracted to the 
green energy generated by photovoltaics. 
However, an asbestos roof will not even 
obtain an exceptional permit for a PV 
system. That is why our planners always 
advise customers to have the building 
re-roofed. The reason for this is simple: 
since photovoltaic systems are assumed 
to have a minimum service life of 20 years, 
there is a high probability that after some 
time the roof will show signs of damage 
anyway, which would then require its 
renovation. In such a case the expense 
would be much higher. Asbestos roofs should 
be properly removed and disposed of by 
roof renovation experts. After the reroofing 
is complete, the solar experts at SENS take 
charge of the planning and construction 
of the new rooftop photovoltaic system. 

The investment in a rooftop PV sys-
tem as part of a roof renovation 
pays off in a number of ways. 
›  The revenues from the installation 

cover the costs of the renovation.  
›  If a PV plant is planned for the future 

anyway, the cost of scaffolding, cranes 
etc. will also only be incurred once. 

›  The new roof benefits from the pro-
tective effect of the modules against 
bad weather conditions which also 
ensures longer durability of the roof. 

Even after the installation, the experts from 
STEAG Solar Energy Solutions take care 
of the maintenance and operation of the 
photovoltaic roof system on request.

Reroofing replaces 
hazardous material

Asbestos is giving way 
to green energy: the 
advantages of asbestos 
roof renovation with PV 

Asbestos should be disposed of properly 
by specialist companies.



It is clear that asbestos roof renovation is 
necessary for many older industrial buildings. 
Furthermore, no energy upgrade of these 
buildings by adding a rooftop PV system 
should be done without first renovating the 
asbestos roof. In addition, removal and 
disposal of asbestos must be performed 
carefully, which is why it is wise to employ 
suitably qualified and experienced specialists 
to do the work. These companies have the 
necessary know-how and tools and are 
familiar with the current protective measures 
that must be taken. 

No requirement of your own for photovoltaics? 
Earning money with green energy
Even if you don’t have a high energy requirement yourself, photovoltaics on your own 
roof can be attractive. Renting out an area of roof for a photovoltaic installation is also 
possible for the owners of asbestos roofs. Renovation is necessary in any case, but the 
cost of this can then usually be offset by the rent. Depending on the cost of the roof 
renovation, customers can earn additional money from the rental payments afterwards. 
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What must be 
considered for asbestos 
roof renovation 

The way to avoid damage to health is 
therefore to employ certified experts to 
assess, remove and dispose of asbestos 
roofs. These experts know and can apply the 
technical rules covering hazardous materials, 
in particular TRGS 519 Asbestos: Demolition, 
reconstruction or maintenance work. 

During the reroofing, SENS provides advice 
and support to ensure the optimum 
preparations are made for the subsequent 
installation of the rooftop PV system. 
The design and installation of the PV 
system are done in parallel with the 
roof renovation to arrive at an efficient 
solution. Before the roof renovation takes 
place, you should already have thought 
about whether you might also like to fit 
your roof with solar modules in the future. 
This is the only way to optimally integrate 
and orientate your PV system, because 
every roof type has its own advantages and 
constraints to be considered. Therefore, 
SENS also provides information about other 
types of roofs, such as foil roofs, green roofs 
and trapezoidal sheet-metal roofs. SENS 
experts can determine the optimum solution 
for integrating PV modules into any roofing 
project. 



Trapezoidal  
sheet metal 
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PV on trapezoidal  
sheet metal
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Insulating with 
trapezoidal sheet metal
Thanks to comparatively low material costs, 
trapezoidal sheet metal roofs are particu-
larly suitable for basic roofs such as ware-
houses that don’t require special insulation. 
If there are special requirements and the 
roof also needs to be equipped with an in-
sulating function, the so-called “sandwich 
roof” is available as a special form. In this 
case an insulating core, for example made 
of PIR (polyisocyanurates), is located be-
tween two thin layers of sheet metal to 
provide the desired insulation. Sandwich 
panels are also the right choice for roof 
cladding in terms of energy efficiency.

An excellent alternative to asbestos roofing: As photovoltaic 
installations on asbestos roofing are not approved, the experts at 
STEAG Solar Energy Solutions generally recommend renovation. The 
harmful asbestos cement roofs which can still be found are usually 
replaced by trapezoidal sheet metal before the solar panels are 
mounted. This roof alternative is very suitable for this purpose, because 
trapezoidal sheet metal roof is both inexpensive and weatherproof.



Installing PV on a 
trapezoidal sheet 
metal roof
 
Due to its distinctive trapezoidal shape, 
the sheet metal roof doesn’t bend under 
loads and thus guarantees the neces-
sary stability required for the installation 
of solar panels on the roof. The minimum 
sheet thickness for the installation of a 
roof-mounted system is 0.75 millimetres. 
Trapezoidal roofs belong to the tradition-
al pitched roofs and feature a roof pitch 
of more than 5°. This angle of inclina-
tion distinguishes them from flat roofs.

As a first step our team calculates how 
many solar modules the trapezoidal sheet 
metal roof will support. This calculation 
also provides information about the output 
of the finished PV roof system, how much 
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electricity can be produced per year and 
the future CO2 savings. A particular chal-
lenge when planning a photovoltaic system 
on trapezoidal sheet metal is the angle of 
inclination to be considered. If this is ex-
actly the same as the roof, we refer to the 
mounting as “parallel to the roof”. This 
makes the additional raising of the solar 
modules to increase the yield unneces-
sary, and generally makes sense for roof 
inclinations of more than 12°. Roofs with an 
east-west orientation are also advanta-
geous, as the yield is usually highest here.

The minimum sheet 
thickness for the installation 
of a roof-mounted system 
is 0.75 millimetres.
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In designing the photovoltaic system, 
the solar experts at SENS work together 
with various premium service providers. 
Aluminium rails serve as the substructure 
for the solar panels and are screwed 
directly onto the roof. These rails are 
unique in their design and can only be 
obtained from this supplier. For the 
PV mounting systems we differentiate 
between short-rail and long-rail systems. 
Long rails are often used for mounting 
because they offer a decisive advantage: 
compared to short rails, they can be 
grounded better and integrated into the 
external lightning conductor system.

When choosing the substructure, the 
durability of the material must also 
be taken into account in every case. 
It should be both corrosion-proof and 
UV-resistant, and comply with the 
generally accepted rules of technology.

Strong temperature fluctuations can cause 
different expansion levels. A plastic element 
therefore serves as a buffer between the 
steel and the aluminium. In this case, the 
PV module is then referred to as having 
“floating” mountings. Depending on the 
manufacturer the solar panels are fixed 
to the rail with module clamps. During 
the planning, maintenance walkways 
must also be taken into account. These 
also serve as protection against thermal 
expansion. Since a system life of 25 to 
30 years is assumed, our solar experts 
attach great importance to high-quality 
planning and documentation of the 
project. For this purpose, SENS offers a 
complete package: after completion and 
commissioning of the PV system, customers 
can also engage SENS as a service 
provider for maintenance and servicing.

The substructure of the 
PV system is decisive 
for mounting on the 
trapezoidal sheet metal 

After completion and 
commissioning of the PV 
system, we are happy to 
take over maintenance 
and servicing.



Trapezoidal sheet 
metal or corrugated 
fibre cement?

As an alternative to trapezoidal sheet 
metal, during the renovation work it 
is possible to construct a roof made 
of corrugated fibre cement. If all the 
factors mentioned above have been 
taken into account, SENS customers 
will on completion receive a quality 
product that will produce green 
electricity on their own roof for the 
next 25 to 30 years.
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The statics of the system also plays 
an important role in the planning of the 
roof and subsequent installation of the 
photovoltaic system. The following roof 
parameters have to be considered: 
building height, roof pitch, location of the 
site (exposed position), wind load, snow 
load, sheet thickness and bead spacing, 
type of roofing material and use of the 
building. These factors are decisive when 
calculating the necessary number of 
mounting points which penetrate the roof.

To ensure the durability of the 
construction, the fitters use stainless 
steel screws and self-tapping screws 
with sealing washers. In addition to the 
substructure, optimum cable management 
must also be taken into account during 
the mounting of the PV system. In the best 
case, the cables are not laid directly on 
the roof, but float above the trapezoidal 
sheet metal. In particular the plug 
connections (module plugs) must not be 
routed in the water-bearing layer. Any water 
penetrating the plug and cable would lead 
to an insulation fault in the long term.

The statics of the 
system plays an 
important role

Contact us for expert advice
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Whereas trapezoidal sheet metal is generally used for pitched 
roofs, we also differentiate between various types of flat roof. 
In addition to typical gravel roofs, so-called “green roofs” are a 
very special form of flat roof. In this case the surface of the roof 
is enhanced by planting vegetation. The greening of such flat 
roofs offers significant benefits for nature and environment.

Photovoltaic  
on a green roof 

In the case of so-called “extensive roof 
greening”, which offers a possibility for the 
additional use of PV, the roof is covered 
with predominantly low-growing plants 
such as mosses, sedum or succulents. 
These plants are characterised by their 
insensitivity to dry or frosty conditions. 
They are also inexpensive to purchase 
and quickly form an all-over carpet of 
vegetation. However, the greening of roofs 
has more than just visual attractions. First 
and foremost, a green roof is chosen for 
its ecological and structural advantages:

1.   Extensive roof greening ensures 
the lowest possible surface load.

2.   Greening creates an additional 
habitat for plants and 
other living organisms.

3.   At the same time green roofs store 
rainwater and delay its drainage.

4.   The covering vegetation protects 
the flat roof from UV radiation 
and mechanical damage.

5.   Green roofs improve the 
microclimate by binding dust, and 
also provide sound insulation.

6.   Under extreme temperatures, 
green roofs heat up much less 
than other types of roof.

Extensive roof greening offers ecological 
and structural advantages
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Structure and effects 
of a green roof 
A green roof consists of several layers. 
In simplified terms, three layers are rel-
evant: one to support the vegetation, 
one as a filter and one for drainage. A 
mineral substrate is used to support the 
vegetation. This forms the basis for the 
plants, and also stores rain water and 
nutrients. A fleece filter system retains 
fine particles from the substrate, and 
accordingly ensures that the drainage 
system functions efficiently. The drainage 
layer ensures that any excess water is 
removed. Because it acts like a sponge, the 
green roof also means that less rainwater 
drains off into the sewers, which reduces 
the pressure on the sewage system.

Utilising the synergies 
offered by photovoltaics 
and green roofs
PV and green roofs are by no means 
incompatible: the installation of solar 
panels on a green roof as a special version 
of the flat roof is entirely possible, and 
even offers a number of advantages! The 
only requirement is that the greened flat 
roof has sufficient load-bearing capacity. 
The various synergies offered by this 
type of roof are especially attractive. For 
example, the rooftop PV system accounts 
for a considerable part of the load and in 
this way contributes to protection against 
wind suction. This is important because 
wind forces act on every flat roof. In 
return, the different layers of the green 
roof securely anchor the PV installation.

Incoming
solar
radiationReflected

solar
radiation

Storage of rainwater & 
reducing the pressure 
on the sewage system

Habitat for 
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organisms

Advantages of a green roof
Roof heats up 
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lower ambient 
temperatures
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Increased 
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Increasing energy 
output thanks 
to green roof

Even at extreme temperatures, green 
roofs hardly heat up at all compared 
to conventional flat roofs, and 
therefore also ensure lower ambient 
temperatures. This effect in turn makes 
it possible for the solar panels to heat 
up less and ultimately increases the 
yield of the rooftop PV system.
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In order to minimise any shading from 
the vegetation and to protect the 
microclimate, on green roofs the PV 
modules are mounted higher: while 
as a rule the substructure is mounted 
in such a way that the solar panels are 
at a height of 10 to 20 cm, green roofs 
require a distance of at least 35 to 50 
cm from the roof. In addition, when 
mounted on standard flat roofs, the 
individual modules are arranged in a 
conical shape. In the case of green roofs, 
a v-shaped arrangement is preferred 
in order to provide both sufficient solar 
radiation and rainfall for the vegetation.

Today the construction of new buildings 
is often linked to requirements such as 
specific compensation measures for the 
purpose of environmental protection. 
However, these are no obstacle to the 
installation of a PV system. When it comes 
to the construction of solar systems on 
green roofs and the special features that 
apply here, the solar experts from STEAG 
Solar Energy Solutions have all the required 
know-how. They provide the planning 
and realisation of rooftop systems on 
existing green roofs for customers 
from industry, trade and commerce.

Green roof and PV – 
a highly practical 
combination 

Contact us for expert advice



STEAG Solar Energy Solutions GmbH 
Carl-Zeiss-Straße 4 
97076 Würzburg 
Germany
Phone: + 49 931 250 64-0
www.sens-energy.com  
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Benefit from 
photovoltaic  
on your roof.

Our experts will be happy to advise you on making your 
decision and inform you about the possible roof coverings 
and their respective requirements and advantages!

Your contact to us:

David Denner
Commercial & Industrial Sales 
Phone: +49 931 250 64-125
Mobile:     +49 160 9922 47 52
E-mail: david.denner@steag.com


