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RAULI APP

Our App is ready to help you in all your projects by calculating accurate
project-specific component quantities and system dimensions -> app.raulibrackets.fi
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1. GENERAL ABOUT INSTALLATION

11 Mounting the Rails
el

Solar panels are installed either vertically or horizontally. The rail system is always installed horizontally.
Vertical installation is the recommended method of installation. More rail is used for horizontal panel
installation, which also directly affects the installation speed.

If, however, panels need to be installed horizontally, for example, due to the available space or wall structure,
this must be taken into account as increased rail and fastener consumption.

12 General about Fastening

The rail system is fastened to the wall material with a suitable screw. A 7x40mm xylan screw is
universal screw, which is suitable as a fastener for most installations. The ends of the rails are
fastened with two screws. The recommended screw attachment interval after the ends is 300-500mm
in such a way that every other screw into the top hole of the rail, every other screw into the bottom
hole of the rail. Use adhesive and sealant mass to seal the fastening holes.
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The end profile is attached to the upper rail
with two 6.3x19mm screws

and to the lower rail with two 6.3x19mm
SCrews.

A stainless steel grounding plate is installed
between the panels at the intermediate
bracket location.

The intermediate bracket is fastened with
one 6.3x32mm screw.

1.3 Solar Panel Size

The RAULI Wall standard components are suitable for solar panels that are 30-35mm thick.
If the solar panels are larger than 2.1m2 in area, it must be ensured whether additional fastening is required.
Determine the local wind load and terrain category.
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2. FIXING THE RAIL SYSTEM TO THE WALL

Always ensure the durability of the wall structure to which the RAULI WALL system is installed. Improve the
fastening of the wall structure if necessary.

When installing the rail, a 7x40mm xylan screw is used as a universal screw, which is suitable as a fastener for
most installations. However, the method of fastening the rail system must always be planned on a site-specific
basis. Also, the structures behind exceptional wall materials such as Siporex, glass facades, plastered walls, and
minerit must be examined.

The number, type, and installation location of the fasteners must be determined based on the wind conditions of
the site, the installation height, and the type of wall structure. If the characteristics of the structure are not
known, the structure must be tested with a pull test. Ensure the durability of the facade and add wall element
fastening screws if necessary.

The own weight of the Rauli Wall system is 7 kg per 1installed meter. With a 25 kg panel, the system weight is
approximately 32 kg per installed meter.

2.1 General Fixing Guidelines:

The general guidelines apply to single-family homes, barns, conventional industrial halls, and storage buildings.

Ensure the durability of the attachment method in the following cases: Windy places, high buildings, large solar
panels. Other wall structures (minerit, log walls, siporex, etc.)

The ends of the rails are fastened with two screws. The recommended screw attachment interval after the ends
is 300-500mm in such a way that every other screw into the top hole of the rail, every other screw into the
bottom hole of the rail. Use sealing tape, or adhesive and sealant mass to seal the fastening holes.

Wooden wall: Xylan LVI 7x40mm ¢/c 400 mm
Concrete wall: 6x50mm Stainless Steel Concrete screw ¢/c 500 mm
Sandwich: Xylan LVI 7x40mm c¢/c 300 mm
Metal wall: Xylan LVI 7x40mm ¢/c 300 mm
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2.2 Planning the attachment

1. Determining the wind load.

2. Choosing the wall bracket for the site if the standard attachment screw does not apply to the site.

3. Determining the fastening spacing of the wall attachment screws of the profile based on wind load
calculation.

4, Checkif the end bracket and the intermediate bracket can withstand the wind loads of the site, one
attachment screw can withstand 2.21kN of perpendicular pull, this does not include any additional
factors.

2.3 Load values for standard components according to general guidance

The fastening interval for the rail system according to the installation instructions is c/c 300-500, so the
determining factors are the fastening of the profiles to the wall and the number of intermediate and end
brackets.

With standard components, when the fastening interval is ¢/c 1500mm, the profiles of the system can
withstand a wind suction of 1.5kN/m2 in the middle of the field and 3.0kN/m2 at the edges of the field, without
permanent deformations.

The attachment of the panel size end list according to the installation instructions can withstand a perpendic-
ular pull of 8.84kN. The attachment of the universal end bracket according to the installation instructions can
withstand a perpendicular pull of 4.42kN.

One intermediate bracket can withstand a perpendicular pull of 2.21kN.

Wall attachment must be planned site-specifically. If the diameter of the bracket (screw) is over 8 mm, the
profiles are ordered as specials, then manufactured with larger perforations.

These load calculations are based on test results. No extra safety factors have been added.
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3. SIZING THE RAULI WALL SYSTEM

Use the RAULI APP for sizing. -> app.raulibrackets.com

Based on the required width of the panel row, the required lengths and number of rails can be deter-
mined. A gap of 4-5mm must be left between the ends of the rails for thermal expansion.
The width of the panel row is calculated as follows:

Panel width x number of panels + width of intermediate bracket x number of gaps + width of end rails x 2
Example calculation: 99 x10 + 3x 9 + 5x2 =1027cm
NOTE! Check the dimensions of the panel and brackets before calculation!

The rail system for a 10m 27cm long row would be 4x3m upper and lower rails, one of which upper and
one lower rail will have to be shortened to the appropriate length. The cut-off point is painted to prevent

In the dimensioning between the lower and upper rail, a measuring stick or end list is used.
The length of the measuring stick is the length of the side of the panel + 20mm.
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4.INSTALLATION

4.1 Rail System

The installation requires 2 people. When the location of the
panel field is clear, the installation of the rail system can
begin from the left or right edge of the bottom row. First, the
lower rail is fixed in place. The rail should be placed as
straight as possible horizontally, for example, using a laser or
spirit level. The lower rail is attached from the ends and the
middle. A gap of 4-5mm must be left between the ends of the
RAULI WALL rails for thermal expansion.

After this, the upper rail is installed. The end profiles of the rows
(or the measuring stick) are placed on the already attached
lower rail and the upper rail is lifted on top of them. If you have a
universal end bracket, use a measuring stick to install the upper
rail. The length of the measuring stick is the side length of the
panel + 20mm. The upper rail is aligned laterally and screwed
from the ends to the wall. After this, both the upper and lower
rails are finally fixed in place with the appropriate accessories
and fastening interval according to the instructions. This is how
you proceed to the end of the row.

Next, the lower rail of the next row is installed, directly on
top of the upper rail of the lower row. After this, the upper rail
of the second row is again installed using the end profiles as
a guide. This is how you proceed to the end of the row.
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4.2 Panels

When the rail system is ready, the solar and grounding cables are brought to the field, the grounding is built, and the panels are attached.

Panels are attached by lifting the upper end of the panel inside the
"brim" of the upper rail, then placing the lower end inside the "brim"
of the lower rail and lowering the panel to rest on top of the lower
rail. At this stage, the panel stays in place without holding it.

The first panel of the row is placed laterally in the appropriate place and
fixed by putting the end list in place and screwing it in with the screws
according to the instructions.

The second panel is lifted into place, a stainless steel grounding plate is placed under the panel at the location of the intermediate bracket,
and then the panel is attached to the first panel/rail system with an intermediate bracket. This is how you proceed until the row is
complete. Fix the last panel in place with the end list.

Congratulations! The installation is now complete!
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b. INSTALLATION OF VERTICAL RAILS

Vertical rails are used when the wall's load-bearing capacity is insufficient for a standard installation, or if local regula-
tions require them. Vertical rails are necessary, for example, when installing on certain sandwich panels. The Wall
system (horizontal rails) is mounted onto the vertical rails. The spacing of the vertical rails is selected based on the
load-bearing capacity of the installation wall, using a spacing of 750 mm, 1000 mm, or 1500 mm. You can determine the
required component quantities using the RAULI APP calculator: app.raulibrackets fi

51  Dimensioning:

Draw the panel layout using the RAULI APP. The PDF report provides placement instructions, dimensioning,
cutting instructions, and the required components for the specific panel group

Vertical rails should be positioned so
that the joints of the WALL rails align
with a vertical rail.
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The maximum spacing between vertical rails is 1500 mm. This ensures
that a vertical rail is always positioned at both ends of the WALL rail, as
well as in the middle section.

Rails should be cut using a saw, such as a
lw hacksaw, reciprocating saw, or circular saw.
The use of an angle grinder or other
heat-producing cutting methods is not
recommended, to avoid damaging the rail's
anti-corrosion coating.
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5.2 Positioning of vertical rails:

- - - Short rail sections should always be positioned at the top of the vertical column, where structural
loads are minimal. Aim to create continuous vertical columns whenever possible.

o -

The vertical rail is attached to the wall using suitable

5.3 Fastening the vertical railtothe wall:  screws. For sandwich panels, the required screw is:
11326 Screw Reisser SS 6x25 Grey

Screws are installed in pairs on both
sides of the vertical rail. The —
maximum screw spacing is 400 mm.
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A rubber sealing strip must be I Leave a 5 mm gap between vertical rails to
installed between the vertical rail and || | allow for thermal expansion.
the wall to ensure watertightness. :
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Fastening the WALL rail to the vertical rail.
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The WALL rail is always attached to the vertical rail
with at least two screws per connection point.

S o o 2 °©

The rails are fastened with a pair
of screws to every vertical rail.

At splice points (joints), both rail ends
must be secured with a pair of screws.

|
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6. SANDWICH ELEMENTS

Installation of Rauli Wall frame onto sandwich elements

The fixation of the sandwich elements under the panel field must be checked. Add more fastening screws to the
elements if necessary.

If the protective metal sheeting of the vertical seams of the sandwich elements needs to be removed, affix a
vapor-permeable tape to the seam. The tape prevents water from running into the seam but allows moisture to
escape from the seam.

Use Rauli EPDM sealing tape between the Rauli Wall mounting profile and the sandwich element, or use adhesive
and sealant between the screw and the wall.

The fixing screws must be suitable for thin plate fastening, RAULI Black Screw 7x40mm has been tested and is
suitable for external suspensions onto sandwich elements.

Ensure that the element structure and fixings can withstand the hanging of the Rauli Wall system on the surface
of the sandwich element. The core structures of the element and surface profiling are different, so the load
endurance varies. The load usually comes from the structure's own weight, wind pressure and suction. Variable
loads can be snow and ice accumulating on the structure. In addition to loads, movements caused by variations in
temperature and humidity of the structures must be taken into account, always ensure the implementation of
thermal expansion joints according to the installation instructions.

The own weight of the Rauli Wall system is 7 kg per 1 meter. With a 25 kg panel, the system's weight is roughly 32
kg per installed meter.

Plan the fixing interval of the Rauli Wall profiles to the sandwich element, you will get the necessary information
for planning the fixing interval from the element manufacturer's design manual.

Maximum load of the fixing screw, when the fixing interval is over 120 mm c/c: Tension 250N, shear 500N. The
values apply to all element types and thicknesses of the element surface plate 0.5, 0.6 and 0.7 mm. In some
countries, the values may differ from those given. If the screws are less than 120 mm apart, their combined
maximum load is the load of one screw.

If the panel size or wind loads of the site are large, the mounting profiles may transmit too high compression,
shear, or tensile load to the element. In this case, a Rauli intermediate fixing rail must be used on the centerline of
the panel or the system must be installed with the help of Rauli Wall vertical beams, with which the loads can be
distributed over a larger surface area.

If the sandwich element of the site cannot withstand the hanging of the Rauli Wall system on its surface, the
installation can be done by attaching the vertical rails to load-bearing structures. In this case, EPDM sealing tape
should be used at the fixing points of the vertical rail.

Sizing example: See Paroc panels general design guide.
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1. SHEET METAL FACADES

Ensure that the fixings of the facade structure can withstand the loads of the Rauli Wall system, add more fixings if necessary. If the Rauli
mounting rails cannot be attached to the facade structure, attach the rails using mounting sockets directly to the load-bearing frame.

When attaching to the facade, ensure whether the facade is watertight, if so, use sealing tape, sealant rubber rings, or adhesive and sealant in
the installation. The seal is installed between the facade and the Rauli rail.

Choose a fixing screw that corresponds to the corrosion resistance of the facade, 7x40mm Xylan screw is suitable for most walls. Rauli Wall

HST drill-tip screw is suitable for fixing screws in aluminum walls. Ensure that the thermal expansion of the facade system is not prevented
during the Rauli Wall installation. The mounting rails have oval fixing holes that also allow for lateral movement.

8. WOODEN FACADES

Ensure that the fixings of the facade structure can withstand the loads of the Rauli Wall system, add more fixings if necessary. If the Rauli
mounting rails cannot be attached to the facade structure, attach the rails directly to the load-bearing frame.

When attaching to the facade, ensure whether the facade is watertight, if so, use sealing tape, sealant rubber rings, or adhesive and sealant in
the installation. The seal is installed between the facade and the Rauli rail.

In subsiding wall structures (log walls), the installation must be done with separate mounting rails that allow for subsidence.

9. CONCRETE FAGADES

Install Rauli Wall rails off the concrete facade using Rauli sealing tape or sealing rubbers.

When attaching to concrete, Stainless Steel fixings must be used.

Choose the appropriate fixing length for the concrete wall, check the minimum fixing distance from the edge of the concrete and from the
neighboring fixing according to the instructions of the fastener. If the distance of the fixing from the edge of the fixing base or from another

fixing is too small, the concrete may crack and the fixing may fail.

Drill a suitable hole for the fixing and clean it, install the fixing. If the structure needs to be watertight, use sealing tape, sealant rubber rings,
or adhesive and sealant in the installation.
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