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Introduction

By order of BDA Dakadvies B.V. BDA Keuringsinstituut B.V. has determined the wind uplift re-

sistance of the ClickFit Mounting Structure.

On 13 April 2012 the samples, ClickFit Mounting Structure and tiles, were delivered at BDA
Keuringsinstituut B.V. by Esdec B.V.

On the samples the following data were found.

Description
*  Product X ClickFit Mounting Structure
*  Producer : Esdec B.V.

See annex B for photos of the products and further package data.
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Construction of the test specimen

On 31 May 2012 the test specimens have been built up by Mr V. de Vogel and Mr T. Smidt of
Esdec B.V. in the presence of Mr A.R. Hameete of BDA Keuringsinstituut B.V.

The specimens have been built up according to the prescription of the principal from below up-

wards:

*  Substructure : Wooden substructure of rafters, dimensions 150 mm x 55 mm,
the centre to centre distance of the rafters is 600 mm. On top of
the rafters, battens are placed, dimensions 46 mm x 21 mm,
the centre tot centre distance of the tile laths is 330 mm. The
battens are fastened to the rafters with screws, dimensions
5,0 mm x 50 mm.

*  Tiles . Lafarge, concrete ‘fast cover tiles.

*  ClickFit Montage Systeem : consist of the following elements:

— adjustable roof hook
— support rail
— module clamp

— end clamp

— mounting screw
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Investigation

The determination of the wind uplift resistance has been performed in coherence with the stipu-

lations mentioned in:

*  EN 14437:2004 — Determination of the uplift resistance of installed clay or concrete tiles for

roofing — Roof system test method.

*  TNO report: Proposal for Pre-Standardization of Active Roof Components — Solar Energy
Systems — IFD guideline drawn up in the framework of the EUR-ACTIVE ROOFer Project

(WPH Deliverable DH1-6, version June 2008).

The determination of the wind uplift resistance has been performed on two systems.

*  The first system contains the ClickFit Mounting Structure fastened with eight adjustable roof

hooks (four hooks for each solar module) with on top of the system two solar modules.

* The second system contains the ClickFit Mounting Structure fastened with six adjustable

roof hooks (three hooks for each solar module) with on top of the system two solar modules.

At both systems the solar modules have been replaced by wooden dummies. All the other
parts are the original parts as used in practice. De dimensions of the dummies are
1600 mm x 800 mm x 40 mm. The mass of the dummies is 27,3 kg per dummy. The typ

of roofing tiles that has been used are the concrete ‘fast cover' tiles from Lafarge.

The determination of the wind uplift resistance has been determined in triplicate. The test has
been performed at a slope of 45°. Preceding to the actual test an explanatory pre-test has been

performed to obtain an indication of the strength of the system and the corresponding collapse

image.
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According to the prescription of the principal the system is considered to be collapsed in case

one of the following criterions occur:

*  breakage of the mechanical fixing to the batten;
*  bulling out or breakage of any part of the mounting structure of the solar module;

*  breakage of the solar module;
* amaximum displacement of any part in the system exceeding the value of 100 mm; “<ENVAY.-
* aremaining displacement of any part in the system, after releasing the force to zero

exceeding the value of 100 mm.

As appears from the pre-test, the remaining displacement is the most critical point in the

system.

By request of the principal there has been decided to measure the displacement at the following

points:

= L = onthe dummy, directly beside the end clamp, which has been placed on the left /
lower side of the system;

* M = onthe dummy, directly beside the lower module clamp;

* R = onthe dummy, directly beside the end clamp, which has been placed on the right /
lower side of the system;

* O = onthe lower side against the adjustable roof hook in the middle of the batten.

On 31 May 2012 the tests have been performed in the laboratory of BDA Keuringsinstituut B.V.
(NL-4202 MS/24) by Mr A.R. Hameete of BDA Keuringsinstituut B.V in the presence of Mr V. de
Vogel and Mr T. Smidt of Esdec B.V.

In annex A a photo report of the test and the test results is given.
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The mean value and the standard deviation of the resistance from all tests have been calcu-

lated by:

Where:

Ry = is the mean uplift resistance;

R.i = is the force preceding the force at which one mentioned collapse events occur;
n = the number of tests that has been performed.

The characteristic value of the wind uplift resistance has been calculated by:

Ry = Ry — kys¢

Where :

Rk = the characteristic value of the wind uplift resistance;

kn = the factor depending on the number of tests;

Rx = the mean value of the wind uplift resistance from all tests;

the standard deviation of the wind uplift resistance from all tests.

1l

Sx
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Results

Tabel 1 - ClickFit Mounting Structure fastened with eight adjustable roof hooks (four

hooks for each solar module)

Movement [mm]

Force "
IN] Test 1 Test 2 Test 3

L M R 0] L M R 0O L M R (o]

0 0 0 0 0 0 0 0 0 0 0 0 0

3818 1,24 10,71 1038|002 | 1,15 0,76 | 0,64 | 0,29 | 1,34 | 0,57 | O | 0,18

4118 1,44 1092|045 | 0,20 | 1,35 | 0,97 | 0,97 | 0,29 | 1,69 | 0,74 | 0,15 | 0,16

4418 167 (122091048 171|127 |137|0,10 | 1,83 | 0,97 | 0,51 | 0,64

4718 1,98 (149|126 |0,99 | 204|145 |160|0,86 | 1,83 | 1,05 | 0,69 | 1,29

5018 2,40 11,80 | 169 |221|236|173|2/13|1,85|2,02| 1,56 | 1,64 | 2,61

5318 2,76 12,18 | 2,31 | 3,63 | 2,73 2,10 | 2,64 | 3,16 | 2,15 | 2,03 | 2,38 | 3,74

5618 3,45 | 2,88 | 2,54 | 5,47 | 3,28 | 2,56 | 3,38 | 4,86 | 2,58 | 2,75 | 3,69 | 5,78

5918 4,30 | 3,62 | 473 | 7,21 | 4,14 | 3,563 | 5,03 | 7,00 - - - -

5618 5,01 | 4,55 | 6,52 | 9,39 - - - - - - - -

" The mentioned force is the required force excluded the force needed to lift the dummies. In consulation

with principal the weight of the dummies has been reduced to the total force.

The collapse force is 5618 N, 5918 N en 5618 N for the tests 1, 2 en 3 respectively.
The mean uplift resistance is (5318 N + 5618 N + 5318 N) : 3 = 5418 N.
The factor depending on the number of tests is 3,37 (3 tests).

The standard deviation s (O.1)) is 173 N.
The characteristic value of the wind uplift resistance is 4835 N (5418 N - (3,37 x 173 N)).
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Tabel 2 - ClickFit Mounting Structure fastened with six adjustable roof hooks (three

hooks for each solar module)

Movement [mm]

Force "
Test 1 Test 2 Test 3
[N]
L M R (0] L M R (0] L M R (0]
0 0 0 0 0 0 0 0 0 0 0 0 0

2768 0,61 (036 | 040 0,08 | 0,86 | 0,57 0 |080]1,01]0,55 0 |0,02

2993 0,72 10,22 | 0,24 | 0,03 | 1,34 | 0,88 | 0,26 | 0,44 | 1,42 | 0,76 | 0,10 | 0,28

3218 097 (041039040165 | 1,04 |050| 124|180 | 1,00 0,37 | 0,72

3443 1,21 {057 | 047|110 | 1,81 |1,18 | 0,86 | 2,05 | 2,28 | 1,33 | 0,74 | 1,78

3668 1,51 1088 | 098|218 |201|131]| 118|294 246 161|139 294

3893 2,03 11,50 | 2,10 | 4,10 | 2,30 [ 1,59 | 1,75 | 4,16 | 2,68 | 1,85 | 2,00 | 3,97

4118 2,34 11,83 274 | 5,09 | 260 | 2,01 | 2,58 | 568 | 3,02 | 230 | 2,89 | 5,46

" The mentioned force is the required force excluded the force needed to lift the dummies. In consulation

with principal the weight of the dummies has been reduced to the total force. 4 s

A inp;@fg

|37, St s AA N

A
The collapse force is 4118 N, 4118 N en 4118 N for the tests 1, 2 en 3 respectively. ,,,f &
The mean uplift resistance is 3893 N + 3893 N + 3893 N : 3 = 3893 N. - e

p \ \E,
The factor depending on the number of tests is 3,37 (3 tests). %p ol
LT

The standard deviation s (0.1)) is O N. A
The characteristic value of the wind uplift resistance is 3893 N (3893 N - (3,37 x 0 N)).
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Remark:

The results are only related to the investigated samples, products and/or systems. BDA Keur-
ingsinstituut B.V. is not liable for interpretations or conclusions that were made in consequence
of the results obtained. In case the sampling has not been performed by BDA Keuringsinstituut

B.V., no judgement can be given with regard to the origin and representativity of the samples.

\
The laboratory

\,/ It
fu\

Gor’kncg\e. , 2012.08.02
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Photo 1
The support rail is being placed.

Photo 2
Detail of the connection of the adjustable
roof hook and the support rail.

Photo 3
Detail of the connectioen of the adjustable
roof hook and the batten.

BDA KEUR
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Photo 4
Overview of the system with 4 hooks for
each solar module.

Photo 5
Overview of the system with 3 hooks for
each solar module.

Photo 6
Overview of the system inclusive dummies.

BDA KEUR
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Photo 7
Detail of the end clamp.

Photo 8
Detail of the module clamp.

Photo 9
The system is ready to be tested.

Page 3
of 3 pages
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Package data

The ClickFit installation guide for tiled roofs

More info | wveve.click-fit.com

Material

AClickFit assembly set contains the follovdng ftems:
1 roof hooks 4 end clamp writh screws
2 mounting rail 5 module clamps with screvs

3 coupling strips with screws & Nylon slyves with srcrews

Tools needed

1 Ratchiel with socket 10

Palenl pending

== ]
= cuc

KT
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The ClickFit installation guide for tiled roofs

More tnfo | vawwnclick-fit.com

L

i€ D)
1. Preassembly of the nylon sleeves
Use the holes in the frame of the solar module to
fix the nylon sleeves. Use the M6 nut and bolt to
fixate the slecyes onto the solar panel at the
same sfde as the connection bok. The salar panel
fs temporarlly mounted on the rall with the nylon
sleeyes. (sec point 5.)

4, Fixating the mounting ralls
Hang the rails on the roof hooks. Click the mount-
ing rail onto the roof hooks, Make sure that it
Click {s made firmly. It can be handy to use the
mounting wedge which is placed between the roof
hooks and the raof tile, This makes it easier to
Click,

Make sure that the mounting rails are aligned in
one line above each other

ezt

6, Mounting the first panel on the
mounting rails

You can now (ixate the first module, Hang the

module on to the mounting rall on the

preassembled nylon sleeves, Slide the solar mod-

ule to the side tovards the end of

the mounting rail. Slide the end clamp onto the

mounting rail. Make sure you choose

the right slot for the particular solar mociule

frame height, Now fixate the solar medule

with the long mounting screws.

‘

2, Preassembly of coupling strips

Palenl pending

s &
3. Placing the roof hooks

When ¢ombinlng multiple ralls you have to use the pivide the roof hooks evenly over the mounting

coupling strips to extend the mounting rails. You
simply slide the coupling strip in the side of the

mounting rall and fixate it with the short mount-
ing screws.

5. Hang the solar module on the rail

Temporarily hang the solar medule on the rail
with the nylon sleeves. As a result you have both
hands free when mounting the solar modules.

7. Mounting the other'solar panels

Hang the second solar panel on the rail and slide
it towards the first until a gap remains of about
7mm, Now fix the panel with the long screw and
the module clamps. Make sure that the solar pan-
els are aligned before tightening the screws.
Repeat this with the remaining selar panels.

For the mounting of the last solar panel see 6.

ralls. It Is advised to place an extra roof hook In
edge or corner zones, The roof hooks are placed
over the battens and the roof tiles. Most of the
times the roof tiles easily slfde upwards under-
neath the upper laying roof tile. This gives you
enough space to fixate the roof hook onto the
batten in the lower part of the roof tile. This wrill
fit in most of the times, In some occasions the
roof tile needs to be grinded down a bit to make
a snug fit, \When the roof hooks are fixated slide
the roof tile back into place. The next step fs to
determine v/here the next mounting rall vilt be
mounted and place the roof hooks accordingly.
The mounting rails are placed at % from the bot-
tom and top of the solar module.

8. Mounting more rows of solar
modules underneath each other

To get one solid surface of solar panels when
there are multiple rows, you can slide the salar
panels up after you hanged the on there sleeves
against the upper row of solar panels. Mow fixate
the solar modules on the rails iith the long
mounting screws and the brackets.

BDA KEUR
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The ClickFit mountin
Das ClickFit Montagesystem filr Ziegelda€
Het ClicldFit montagesysieem voor pannendak

structure for tiled roofs

ClickFit fox tiled roofs:

The mounling slructure Is composed oull of the patented rool hooks,
mounting rall and small components to mount the solar modules on to
the mounting rall. The system can be used for every lype of lilad roof

Irrespective of the lype ol roof lile.

Roof connection:

The roof hooks are fixed on the baltens. The locallon of the modules an
the raof can be chosen freely because the roof haoks are not fixed on the
rafters or trusses. Helght varlalions In the roof can easily be levelled with
use of the helght adjusiment plece or the adjustable roof hook.

WViounting of the rail:

The rall Is fixed on the reof haoks trough a click JoInt. No further tools ar

hardware are needed.

IMounting of the solar modules:

Nylon sleeves which are fixed on the solar module make the installation
of the solar modules on the rall easy. The modules are belng fixed on the
mounling rall with the use of universal module clamps, end clamps and
motinling screws. The mounling screws are screwed direclly Into a speclal

formed thread In the mounling rail.

Neaded tools:
Ratchet 10mm

ClickFit fliy Ziegeldach:

Das Syslgm laknulgebinutaus pajeplierlen Dachhaken und Schlenen
uid dioiendtiglo Klalnlaila Uy the Klodule 20 monlaren. Das CGlickFil
Monlagesysten fdr Ziege!dach kannfir alle Ziegaldacher benulzt
werden ungeachle! der Ziegolarl

Dachmontagae:

Dio:Dachhaken warden an'die Laltung belestigt. Dadiich dassdie
Dachhaken nlchl an dio Sparron monlierl varden Ist man Irol tie plalz
von tio Solarmptiulen zu vriih'an, Hohenausglelch st elifach durch nln
spozlglies Hahenalsglieictiled oder duich dio verslelibaren Dachhaken

Befesigung von der S§chiene: '
Der Schlens werd an die Dachhaken befesigt durch elnen Kiick
Vetbindung. Hierza brauchvman kelno VerkZouge oder Kielntelie

Kreuzschlenensysterm:

Das ClickFit:System kana auch als Kreuzsehlenensystem beoulzl
vardan (01 zum Baleple!l waagrechlo Montage von ¢on Modulen. Man
benulzt.eln Kreuzvetbinder [0t die Veiblndung von die Sehlztien

Benbilgte Wexkzeugse:
Ratsche 10mm

k'-""—“.-_‘

ClickFit voor pannendalk:

Hatimonlegesysteem Is opgrebouvad uil de gepatentoerds dukhaken,

montagerils en de benodigde monlagemaltedalen om de zonnepanclen

op da montagerail le monteren. Hel GlickFil montagiasysleem voor

Ennnentlak kan voar alle lypa pannendaken wordan gabikt opgaacht
el lype dakpan,

Dalbevestiging:

D dakhuken varden wan de pantitlen bavestigd. Dootdal de dakhakein
niat worden bevestigd aan de daksporen of dokspanten kan men

de plaals van de zonagpanelen op het dak viljalijk bepalen, Hoogle
verschilien In hel dak kunnen eenvoutiig wordan uitgovuld doornmlidcdlel
vu;:l eer:= speciaal opklik blokJe of door gebruik van do verstelbare
dakhaak,

Beves(lging van de montagerall:

De montagarail wordi aan de dakhaken bavestigd middels een
Khkverbinding. Hiewvoor zijn geen verdere materia'en of getcodschappan
nodig.

Bevesltlging van de panelent

De handige moentagehulp draagt bij ann do snalle on vailige montage en
dient levens als alglijd beveiliging. De zonnepanelon viorcan vastgezel
cloor mkiJel van eenuniversele panaeldzm, eindslsmman en monlaga
schroevon. Da montaya schroaven worden direct in de montagerall
gesclvoeld waaiin een speciale seliroefdraad Is aangebrach),

Benodigde ¢ereedschappen:
Ratol 10mm.

e Y AR
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7] 01 At nr. 100-2001 03 Art. ior. 100-3085 09 ArL nr. 1003004
ROOF HOOIC STANDAID (30-3%nwy JEIGIIT ADJUSTMENT PIEQE (16nmm) END CLRMP CFD
DPACHIAKEN STANDIIRD (30390 NOJE AUSGLEICH TEIL {15mm) RBSCHLUSSHLEMME GFT} |
DAIAIARICETANDARRD (20-35mm) OPIL00G BLOKJE (15mny MNE1 mwpkresicrs
Frame: 62,61 - 40,47 - 44,43
Art nr, 1002010 01 Art nr. 1001001 40,39 - 38,35 + 32, 31mm
ROOF (O OIC MEDIUNT (40-50m) W‘ MOUNTING IUAIL
DAC)LIAILEN NEDTUM (40-E0mmn TRAGENPROFIIL : 10 Arl. pr. 100-65_**
DAL NEDIUM (40-500wm) MONTAGEIAIL q MOUNTING SGREW
MONTAGESCIMAUBE {
At nt. 100-2020 . 3 |
ROOFILG0IC WIDE (51-63nvm) 5 | O A Sion DMONTAGESCGHROEF
DACHHAKENDRETT (51-620'1) i NNEUZVERBINGER
DAKINARK BREED (51-82mv0) = 2 11 Arl.nt, 100-0001
JMUISVERBINDER @ NYION SLEEVE
02 Al nr, 100-2002 AUTIANG BUCTISE
nn;%nnnmnooruoom €6 Arl. nr. 1003040 NYLON OPHANGIUR
F standard (30-39mm) (y COUPLINGSTRIP .
y ELLRARE DAGIUAKEN SCIOENENVENBINDER 12 ArLnr, 100-0620
slandard (30-39mni) KOPPELSTRIP M6X20 STAINLESS STEEL BOLT
VEQSTELUARE DAKHANK NMGX20 EDELSTANL SC)MAUDE
stalaand (30-30mm) 01 Al nr. 100-3020 ; G20 VS BOUT
Q MODULE OLAMP (brackal)
At nr, 1002011 : NITTELKLEMME 13 ArL pf. 100-0600
nnﬁs'mnmnoornooxc* ==~ TODULY KLEMPLAET @ " MG6STAINLESS STEEL NUT
| g ANE DACHHAKEN M6 EDELSTAIL NUTTER
' YECWTERLIAIED 08 ArL nr. 100-3003 MENWVSMOER :
medum (40-50mvm) 1™ EnpcLnmecrn
VERSTELBURE DRIGULRIC MB§CULUSSKKLEMME CTA
madum (40-50nvn) '}.}le o ‘m:‘ CI;A .
. rame: 60,49 - 40,46 - 42,4
%{'ﬁ'ﬁ’gﬁfg%ox‘uoma 98,07 - 34,33- 30,20mm
vida (51-63mm) . .
Yret (31 63 TDRCHHAEN * Ao avaFable viih hols JAuch Liefecber mthach / Ook leverbasr el gat
ed (§1-65m ad! dnard: e 100- Ve oo g
VENS TRCUARE DAIGLLIG slendard/zlondnard: 100 20037 meduny: 1002012/ vwidelveivbrend 100-2022
Lveed (51-63n) ** Length lnnun/Laaga o mm 7 langta in min i
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