PLANNING GUIDE

Life on Roofs




Exploiting Synergy Effects on Your Roof -
with the SolarVert® System Build-up

Green roofs offer a wide range of benefits.

They enhance thermal insulation, protect
the waterproofing, offer a natural habitat
for plants and animals, retain stormwater,
improve the microclimate and create

important garden and recreational areas.

Photovoltaic systems are used increa-
singly in combination with green roofs, as
this offers considerable synergy effects:
The green roof build-up provides the
necessary superimposed load to resist
wind suction loads. This avoids the need
for complicated roof penetrations and
prevents load concentration.

The Figures Prove It:

Compared with roofs that have a gravel
layer or a bare membrane, green roofs
provide for a lower ambient temperature,
resulting in measurable benefits with
SolarVert®.

The ZinCo Solar Base adds a significant
new benefit: the integration of solar energy
use into the green roof build-up.

The ZinCo Solar Base is incorporated
into the SolarVert® System Build-up. The
function of the green roof as an ecological
compensation area is not affected.

This system build-up is suitable for flat
roofs up to 5° inclination and can also be
combined with the fall protection device
Fallnet® SB 200-Rail.

Green Roofs Improve the Efficiency
of PV Modules Permanently

The efficiency of photovoltaic modules
depends on their temperature. Generally,
as a rule of thumb we say that “the
higher the temperature, the lower the
level of efficiency”.

The temperature of Standard Test Con-
ditions, by which these modules were
examined , is 25°C. In practice, the
temperature of the modules increases
considerably due to solar radiation. This
is compounded by the hot surface of the
roof, for example dark waterproofing
or a gravel roof, which can easily lead
to temperatures of up to 90 °C. A green
roof, on the other hand, will retain a
moderate femperature even on hot days,
with the surface temperature rarely rising
above 30 to 35 °C.

The temperature-related change in the
performance of a module is demonstra-
ted by the temperature co-efficient.

It depends on the product and is up

to 0.5 % per Kelvin (K) with standard
solar panels.
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Graph: example of temperature graph recorded
on a day in July. The temperature of the modules
over a bituminous membrane (black and grey
lines) rises to almost 40 °C, while that of the
module on the green roof (green line) does not
go beyond a maximum of 27 °C and is, therefore,
close to the ambient temperature (red line).



More Options with ZinCo

SolarVert® “Butterfly” Type

SolarVert® “Saddle” Type

SolarVert® with Vertical Module Arrangement
Solar Thermal Systems on Green Roofs

SolarVert® in Combination with PV Tubes
from tubesolar

Your Safety is Our Priority:
Fall Protection Fallnet® SB 200 Rail

Solar with Fallnet® ASG — the Intricate Fall
Protection Guardrail

10

11



SolarVert® “Butterfly” Type

Modules in an east-west orientation can
be designed either as a “saddle” or a
“butterfly” type. For an assembly of type
“Butterfly”, the two Solar Base Frames
meet with their lower sides. Rainwater is
directed to the middle of the Solar Base
SB 200 and distributed from there in
both directions. In this case, a rather lush

vegetation can be expected under the
solar panels.

The plants are relatively easy to access
from the walkways between the panels
because the panels have their maximum
distance of approx. 70 cm to the substrate
surface there.

System Build-up Using the Example of a “Butterfly”

Fall protection Fallnet® SB 200-Rail,
if necessary

* Please note:

The required superimposed load and the resultant weight of the build-up is to be determined by means of
structural analysis, having regard to location and building geometry.
The dry weight of the build-up is decisive for the required superimposed load, while the water-saturated

weight determines the design of the roof construction.

Solar panel

Solar Base Frame

Sedum Cuttings or plug plants according
to plant list “Sedum Carpet”

System substrate “Sedum Carpet”

Solar Base® SB 200, with infill

Protection and drainage layer
Fixodrain® XD 20



SolarVert® “Saddle” Type

For an assembly of type “Saddle”, two
Solar Base Frames are mounted onto
a Solar Base SB 200 in a way that
their higher ends meet in the middle.

The front edge of the solar panels has
a sufficient distance to the substrate
surface so that plants can still grow
under the panels.

Given the high point between the solar
panels, for example, snow is drawn to
the outside edges.

Ideally, the lower module edge of the
sub-structure will be approx. 35 cm
above the vegetation layer, in order to
avoid shading from the plants.

The spacing between the rows of
modules should be 75 cm at least to
allow for efficient maintenance.

System Build-up Using the Example of a “Saddle” Type

Fall protection Fallnet® SB 200-Rail,
if necessary

Solarmodul
Solar Mounting Profile SMP 38/33

ZinCo Solar Base Frame SGR
e (SGR 5 - SGR 45)

i Sedum Cuttings or plug plants according
to plant list “Sedum Carpet”

System Substrate “Sedum Carpet”,
from 60 mm *

Solar Base® SB 200, with infill
Fixodrain® XD 20
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* Please note:

The superimposed load of bulk material (dry weight) required to provide static equilibrium of the solar build-up
is to be determined using structural analysis, having regard to the location and geometry of the building, and
should be adjusted where necessary.

The dry weight of the build-up is decisive for the required superimposed load, while the water-saturated weight
determines the design of the roof construction.



SolarVert® with Vertical Module Arrangement

SolarVert® with vertical module arrange-
ment combines the benefits of east-west
orientation and south orientation. Per-
formance can even be increased where
suitable plants and bright underground
areas are used.

Bi-facial PV modules use solar radiation

from both sides. If they are arranged
with the module axis facing South, the

Solar System Type “Vertical”

Fall protection Fallnet®
SB 200-Rail, if necessary

ASEAMAIANA

Roof construction with root resistant waterproofing

Build-up height:
Weight dry / water saturated:
Water storage capacity:

* Please note:

modules will have peak performance
before and after midday, and will there-
fore feed electricity into the grid when
conventional south-oriented PV units
only have a low output.

The vertical sub-structure allows for a
greater supply of water and light to the
vegetation.

Bifacial solar panel

This sub-structure is particularly suited
for regions where large volumes of snow
are expected.

The aluminium Solar Base Frames SGR
90/48 and SGR 90/72 were designed
specifically for use with bi-facial modules
and are designed to fit the ZinCo Solar
Base SB 200.
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Solar Base Frame SGR 90

from ca. 120 mm
from ca. 90/120 kg/m?*
from ca. 26 |/m?

The required superimposed load needs to be reached by the dry weight of the
system build-up, while the load bearing capacity of the roof construction needs to

support the water-saturated weight.

The dry weight of the build-up is decisive for the required superimposed load, while
the water-saturated weight determines the design of the roof construction.

Sedum cuttings or plug plants
according to plant list “Sedum Carpet”
System Substrate “Sedum Carpet
ZinCo Solar Base SB 200 with infill
Fixodrain® XD 20
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Solar Thermal Systems on Green Roofs

Most solar thermal systems are well suited
for use in combination with a green roof.
Unlike PV systems, however, solar thermal
collectors (flat collectors or vacuum tube
collectors) are usually placed more steeply
on a roof at 40°-45°. The base frames
needed here are manufactured in line with
the requirements of the building.

Solar System Type , Solar Thermal Installations” Solar thermal collectors**

Solar Mounting Profile SMP 38/33

ZinCo coupling profile

Fall protection Fallnet®
SB 200-Rail, if necessary

ZinCo Solar Base Frame SGR
(SGR 5 — SGR 45)

Sedum cuttings or plug plants
according to plant list “Sedum Carpet”
System Substrate “Sedum Carpet”,
from 60 mm*

ZinCo Solar Base SB 200 with infill
Fixodrain® XD 20

** Please pay close attention to the manufacturer’s
assembly instructions.

* Please note:

The required superimposed load needs to be reached by the dry weight of the system build-up, while the
load bearing capacity of the roof construction needs to support the water-saturated weight.

The dry weight of the build-up is decisive for the required superimposed load, while the water-saturated
weight determines the design of the roof construction.



SolarVert® in Combination with PV Tubes from

tubesolar

With its development of the unique paten-
ted PV tubes, tubesolar offers an entirely
new approach to photovoltaic modules.
Compared with the photovoltaic surface
modules available to date, these ones
offer considerable advantages, particularly
in combination with a green roof, as the
PV tube modules allow light and water to
penetrate, therefore providing the plants
with optimum conditions for growth.

The partial shading of vegetation actually
has some advantages too, above all in
dry regions. Evaporation (and with that,
water consumption) is reduced and the
vegetation is protected from too much
sun. In addition, they are better protected
from hail and bird feed. The modules can
be arranged parallel to the roof, offering
good conditions for the uncomplicated
maintenance of the green roof.

In addition to flat roofs with extensive

green roofs, the tube modules can be
combined superbly with intensive green
roofs. They can simply be mounted at
any height and even used as a canopy
over a patio.



Lightweight design possible

Thanks to their cylindrical form and the
available spaces between the tubes, the
PV tubes have many more advantages,
from the self-cleaning feature to the very
evident structural advantages.

The lightweight PV tubes provide con-
siderably less wind attack area if they are
horizontal, and the sub-structure can have
smaller dimensions. This allows for cost-
effective lightweight design.

No roof penetration for the
sub-structure

Mounting is quicker and easier with a
horizontal sub-structure. As always with
ZinCo products, the solar base frames do
not require roof penetration as they are
held firmly in place by the superimposed
substrate layer on the green roof.

Simple care and maintenance

In order to ensure that there is continued
access for care and maintenance works,
maintenance aisles can be planned right
from the start or the tube modules can
simply be unhooked from their horizontal
sub-structure.

tubesolar

ENERGY. NEXT LEVEL.

System Build-up with the Example of PV Tubes from tubesolar
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* Please note:
The required superimposed load needs to be reached by the dry weight of the system build-up, while the
load bearing capacity of the roof construction needs to support the water-saturated weight.

The dry weight of the build-up is decisive for the required superimposed load, while the water-saturated
weight determines the design of the roof construction.
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Continuous generation of electricity

PV tubes generate electricity almost con-
tinuously during the day as solar radia-
tion hits the same angle on the same
section of the tube at any time of the day.

In principle, the aim of generating solar
power consistently throughout the day is
worthwhile. This coincides timewise with
power consumption and therefore requires
less storage capacity. Furthermore, this
helps generally speaking to take the
pressure off the grid.
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Bifacial tubesolar solar panel
Solar Mounting Profile SMP 38/33
and mounting plate

ZinCo Solar Base Frame SGR 0

ZinCo Solar Base SB 200 with infill
Vegetation layer “Sedum Carpet”

System Substrate “Sedum Carpet” *
Fixodrain® XD 20



Your Safety is Our Priority:
Fall Protection Fallnet® SB 200 Rail

Fall protection systems are required to
prevent people from falling off flat roofs
while working. Such work includes main-
tenance of solar energy systems. Single
fixing points are usually not very useful
as the solar panels often reach close to
the roof edge.

The ZinCo Fallnet® SB 200 Rail fixing
device offers a solution for this situation.
It was designed especially for the use in
combination with ZinCo Solar Base

SB 200. The periphery of the existing
photovoltaic system is also used for the
fixing device. All you need in addition is
a rail, rail supports and project related
accessories. This allows for a quick and
inexpensive installation of an effective
fall arrest system that integrates well
into the landscape.

The horizontal runner for attaching the personal
protective equipment is extremely user-friendly as
the user has to clip on the equipment only once to
be fully secured but can then move along the rail
as required.

Non-penetrating installation as the required load
is provided by Zincolit® or system substrate or an
alternative bulk material.

i

In order to fully exploit the available roof areaq,
solar energy systems are generally installed right
up to the roof edge. With the Fallnet® SB 200 Rail,
you can work absolutely safely along roof edges.



Solar with Fallnet® ASG - the Intricate Fall
Protection Guardrail

A collective fall protection solution such
as Fallnet ASG has the advantage that
each person working on the roof is at the
same time protected from falling off the
roof.

The ASG Maintenance Guardrail can be
installed either vertically or at an angle
and is easily combined with Solar Base
SB 200.

An overview of the benefits:

* Complies with ARGEBAU and DGUV
recommendations

* Quick assembly

* No heavy point loads

* No roof penetration

* Meets EN 13374 Class A

* Can be used for up to 5° roof pitch

* Green roof build-up is used as ballast

* Simple and easy to install, regardless
of the sub-surface

Fallnet ASG is compelling due to its easy
handling, light weight and high level of
stability. Naturally, it is installed without
the need for roof penetration, i.e. it is
held in place by the weight of the green
roof.

This system is particularly suited for wide
distances and large-scale projects due to
the small number of components which

allow for quick assembly, and its infinitely
adjustable, large span width of up to

2.6 m between the rail posts. The entire
system can be assembled with only one
tool, a cordless screwdriver.

Small irregularities can be balanced out
by adjusting the height. The Fallnet®
ASG is Dekra-certified.

Q Fallnet® ASG
Post module
Handrail

o Mid-rail

Gravel strip
Vegetation layer
System substrate
Floradrain®FD 25-E
Protection Mat SSM 45




Enduring and Technically . -
Sound Solutions.

-

This planning guide aims to provide
you with a general overview of how

solar energy technology is combined
with green roofs.
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Our engineers will be glad to help
you work out the details for your own
particular project; from the planning
stage right through to creating the
required specification texts.
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