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Il SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1  Technical description of product and
intended use

Technical description of the product

The VELUX Modular Skylights type UNI HVC and HFC
is a self-supporting ridgelight consisting of two roof
windows (openable and/or fixed), each individually CE
marked in accordance with EN 14351-1:2006+A2:2016.
They are connected at the top by means of hardware.

The roof windows are supplied with the same frame
width. Openable and fixed roof windows can be
combined. The kits can be combined.

The kit does not contribute to the stiffness of the roof
(racking resistance).

The angle between the two roof windows can vary
between 70-130 degrees.

The profiles of the frame and casement are made from
pultruded profiles consisting of 70% - 80% glass fibre
and 30% - 20% polyurethane resin (by mass). The density
is 1800 - 2200 kg/m3. The frame profiles of the fixed roof
windows are identical. The frame profiles of the openable
roof windows are identical as are the casement profiles.

Cross sections of the profiles are shown in Annex C.

The openable roof windows are power operated. The
maximum opening is 321- 700 mm depending on the size.
The surface of the profiles is treated with UV protecting
coat.

Hardware (brackets and bearings) are made of steel EN
10149-2 S355MC and bolts are made of steel 8.8 in
accordance with EN 1SO 898-1:2013

The glazing is a double or triple insulating glass unit.

An example of the kit is shown in Annex B.

2  Specification of the intended use in
accordance with the applicable EAD

The VELUX Modular Skylights type UNI HVC and
HFC self-supporting ridgelight is intended to provide
ventilation and/or weather protection and daylight
luminance to any enclosed or partially enclosed building
or space.

The static system of the self-supporting ridgelight is
described in Annex A.

The calculated characteristic load bearing capacity of
typical applications are given in Annex E without
nationally determined partial safety factors and
magnification and reduction factors (duration,
aging/environment, temperature)

The provisions made in this European Technical
Assessment are based on an assumed intended working
life of the VELUX Modular Skylights type UNI HVC
and HFC of 25 years.

The indications given on the working life cannot be
interpreted as a guarantee given by the producer or
Assessment Body, but are to be regarded only as a
means for choosing the right products in relation to the
expected economically reasonable working life of the
works.
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3  Performance of the product and references to the methods used for its assessment

Characteristic Assessment of characteristic

3.1 Mechanical resistance and stability (BWR1)

Load bearing capacity of the kit (except glazing) See Annex D and E
Load bearing capacity of the glazing:

- Resistance to wind load See Annex F

- Resistance to snow and permanent load: See Annex F

3.2 Safety in case of fire (BWR?2)

Reaction to fire (Hardware) The components made from steel are classified as
Euroclass Al in accordance with Commission
Delegated Regulation 2016/364 and EN 13501-1 and,
and EC decision 96/603/EC, amended by EC Decision

2000/605/EC
Reaction to fire (Profiles) See Annex F
External fire performance See Annex F

3.3 Hygiene, health and the environment

(BWR3)

Content and emission and/or release of dangerous The product does not contain/release dangerous
substances substances specified in TR 034, dated March 2012 *)
Water tightness See Annex F

3.4 Safety and accessibility (BWR4)
Impact resistance See Annex F
Load bearing capacity of safety devices See Annex F
3.5 Protection against noise (BWRS5)
Acoustic performance See Annex F

3.6 Energy economy and heat retention (BWR®6)

Thermal transmittance See Annex F
Radiation properties See Annex F
Air permeability See Annex F
Durability See Annex F

*) In addition to the specific clauses relating to dangerous substances contained in this European Technical Assessment, there may be other
requirements applicable to the products falling within its scope (e.g. transposed European legislation and national laws, regulations and
administrative provisions). In order to meet the provisions of the Construction Products Regulation, these requirements need also to be complied
with, when and where they apply.
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4  Attestation and verification of constancy
of performance (AVCP)

4.1 AVCP system

According to the decision 98/600/EC and 98/436/EC of
the European Commissionl, as amended, the system(s)
of assessment and verification of constancy of
performance (see Annex V to Regulation (EU) No
305/2011) is 3.

5 Technical details necessary for the
implementation of the AVCP system, as
foreseen in the applicable EAD

Technical details necessary for the implementation of
the AVCP system are laid down in the control plan
deposited at ETA-Danmark prior to CE marking

7N V4
\ /.
/
|

Issued in H_Cope,hhagen on 617-06-12 by
N LUV,
\ Lo A
Thomas Bruun
Managing Director, ETA-Danmark
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ANNEX A
The static system of the kit

Side frame profiles of two roof
windows (openable/openable
Fixed/fixed or openable/fixed)

Interior lining and external flashing
are not a part of the static system.
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Annex B
Technical details of the product

B.1 An example of the kit
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B.3 Overview of hardware

Top bracket \ Bottom fixation

Frame
members
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B.5 Cross sections and main dimensions (measures in mm)
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B.6 Top corner bracket

O
©0©,/ O

Connection to the opposite
window by means of bolt

B.7 Bottom corner bracket with rotating shoe

OOO O o O
© o

Connection of the rotating shoe to
the bracket by means of bolt
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B.8 Bolt - Connection between the bottom bracket and rotating shoe and
connection between the top brackets of opposite windows

B.9 Mounting clamp (measures in mm)

2 -
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B.10 Bottom corner brackets with rotating shoe

B.11 Top corner brackets
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ANNEX C
Cross sections of the profiles

C.1 Openable window frame profile

13,5 mm

39,3 mm

106,0 mm

36,0 mm

Cross-sectional area:

A = 867 mm?
Section modulus:
W, =9,93x10° mm’
W: =276 x 10° mm’
Second moment of area:
I, =0,669x10° mm?
L = 0,0607 x 10° mm*

Angle of rotation for principle axis
v =93

A,y =550 mm? (1)
Note:

(1) A, is a conservative value of the web area used for
calcul ations of the shear stresses in the profile.
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C.2 Fixed window frame profile — 2-layer glazing

]

5,8 mm

Cross-sectional area:
A =1502 mm?

Section modulus:
W, =409x10° mm?
3
W, =10,0x 10° mm

Second moment of area:
I, =325x10° mm*
I, =0,234x10° mm?

Angle of rotation for principle axis
v =-1,1°

19,9 mm

153,32 mm

Auep = 900 mm? (1)

Note:

(1) Ay is 3 consarvative value of the web ares used for
calculations of the shear stresses in the profile.

73,9 mm
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C.3 Fixed window frame profile — 3-layer glazing

5.8 mm

Cross-sectional area:
A =1467 mm?

Section modulus:
W, =381x10° mm
W. =874x%x10° mm®

Second moment of area:
I, =310x10° mm
I =0,212x 10° mm*

4

Angle of rotation for principle axis

19.1 mm
Y = 0,0°

153,33 mm

Bty =000 mm?
Mote:

{1} Azn is a conservative value of the web
ares usad for calculstions of the shear

105,0 mm

2,1 mm
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C.4 Openable window casement profile — 2-layer glazing

E
E .
m| Cross-sectional area:
O A =857 mm?
my
Section modulus:
W, =164x10° mm?®
= W, =282x10° mm?
E
= Second moment of area:
5| E ] I, =0%0x10° mm!
— ) E I. =00543%x10° mm?
E:} E
o E o ) - )
= | Angle of rotation for principle axis
w ™~ v =9.0°
A
A, =600 mm? (1)
Mote:
{1) &, _, is a consarvative value of the web ares usad for
calaulations of the shaar stresses in the profila.
2,0 mm
23,6 mm_
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C.5 Openable window casement profile — 3-layer glazing

Z\
II
II
IIII
134,53 mm
| III
II
\ g| Cross-sectional area:
\ E A = 826 mm?
ol
@ Section modulus:
W, =187 10° mm®
W: =225x10° mm®
17,1 mm

E Second moment of area:

E y L, =0,922 % 10° mm*
M E v=98" I. =00398x10° mm*
=~ E
- % —~| Angle of rotation for principle axis

E = =
w0 E £ v 98
N 2 Ay =550 mm? (1)
L?—‘l ‘-LE.-‘ Mote:
;. (1) A,,.. is & conservative value of the web area used for
cakulstions of the shear stresses in the profile.
16,5 mm
2,0 mm
228 mm




Page 18 of 26 of European Technical Assessment no. ETA-17/0467, issued on 2017-06-12

ANNEX D
Test results

D.1 Small scale test results

Small-scale tests Value Unit
a) | Density of the frame profiles — EN 1SO 1183-1 (Method A-immersion) 2,076 g/cm?
b) | Glass % of the frame profiles — EN ISO 1172 (Method B) 74,2 %
¢) | Thermal expansion coefficients of the profiles (axial and transverse) — ISO 11359-2 | Axial: K1
6,7 x 10
Transverse:
38,3 x10°
Small-scale tests (characteristic values) Value Unit
d) | Tensile strength (parallel to the glass fibre) — EN ISO 527-5 832,9 MPa
e) | Compression strength (parallel to the glass fibre) — EN ISO 14126
(Sample specimen type B1, loading fixture method; type 2- end loading) 465 MPa
) | Bending strength (parallel to the glass fibre) — EN 1SO 14125 (Method A) 1257 MPa
E- modulus / flexural modus (parallel to the glass fibre) — EN ISO 14125 (Method A)
g) [ (D) 39,5 GPa
h) | G-modulus — EN ISO 14129 (2) 3,1 GPa
i) | Shear strength — EN 1SO 14130 53,8 MPa
Notes:

(1) Mean value, confidence level 75%, unknown standard deviation: 41,6 GPa. (See ISO 16269-6:2014)
(2) Mean value, confidence level 75%, unknown standard deviation: 3,4 GPa. (See 1SO 16269-6:2014)
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D.2 Hardware connection (test and calculation results)

g @_\ . Bo;:tom@J
1 S <
'4'

=

<
—
K
1102 mm Height of roof window
Plane of roof window
(glazing) 3\
. A - Top bolt, Calculation (EN 1993-1-8)
B - Bottom bolt, Calculation (EN 1993-1-8)

—

Applied force
Rotating shoe All tests: min. 5 x

Element/Connection Value (kN)

A | Top bolt connection (calculated minimum) 13,5 (4)

B | Bottom bolt connection (calculated minimum) 17,6 (4)

G | Rotating shoe/mounting clamp/roof connection in 90° |20,3

H | Rotating shoe/mounting clamp/roof connection in 180° |28,2

Value (kN) (3)
Product variant
Element/Connection HEC HVC HEC HVC
100240 | 100240 |100240 | 100240
0010 0010 0016T |0016T

C | Top corner bracket/frame connection in 0° 9,9 10,6 8,8 10,6
D | Bottom corner bracket/frame connection in 0° 9,5 7,5 10,9 7,5
E | Bottom corner bracket/frame connection in 180° 22,7 12,8 15,2 12,8
F | Bottom corner bracket/frame connection in 270° 3,9 2,0 4,3 2,1
J | Top corner bracket/frame connection in 270° 3,9 2,0 4,3 2,1
K | Top corner bracket/frame connection in 180° 9,5 9,7 8,4 9,7
L | Top corner bracket/frame connection in 315° 6,2 3,4 6,0 3,5
M | Bottom corner bracket/frame connection in 225° 6,2 3,4 6,0 3,5
N | Bottom corner bracket/frame connection in 90° 6,0 6,0 6,3 5,7
P | Top corner bracket/frame connection in 90° 6,0 6,0 6,3 5,7
Q | Bottom corner bracket/frame connection in 315° 54 3,0 5,0 3,6
R | Top corner bracket/frame connection in 225° 5,4 3,0 5,0 3,6
S | Bottom corner bracket/frame connection in 135° 7,8 8,2 8,1 75
T | Top corner bracket/frame connection in 45° 7.8 8,2 8,1 75
U | Top corner bracket/frame connection in 135° 8,7 9,3 8,6 9,0
W | Bottom corner bracket/frame connection in 45° 8,7 9,3 8,6 9,0

(3) Without influence caused by nationally determined magnification and reduction factors (duration,
aging/environment, temperature, i.e. C;= C, =Cyo=1and K;= K, =K, =1, see ETAG 010, 6.3.1.2)
(4) Strength of the bottom and top bolt themselves: 17,6 kN
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D.3 Strength of hardware connection in other directions than tested (principle)

M
F

Z: Result of a structural calculations [kN]

v : Result of a structural calculations [angle to the roof window]

h: Result of a linear interpolation [kN]
h=(D*(45°-v°)+ W *v°)/45°

Requirement h =z Z
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ANNEX E
Calculated characteristic load bearing capacity (q) without influence caused by
nationally determined partial safety factors, magnification, and reduction factors
(duration, aging/environment, temperature)

Notes:
(1) gmr=1,gmc=1,Ci=Cy,=Co=1,0and K; = K, =Ko = 1,0 (see ETAG 010, 6.3.1.1 and
6.3.1.2)
gesup =1, ge,int= 1 (see EN 1990:2007)

(2) The load bearing capacity of the glazing shall be determined in accordance to EAD DP 14-22-
0013-04.01,2.2.2,2.2.3

E.1 Typical applications

s/gs [KN/m?] (without self-weight)

o o uLsS SLS
Application (examples) 1/300 1/150
BTN | g 38 15 38
: 5 30° 4,6 1,6 4,0
.".!q o :,-'
Paw s 35° 53 1,7 4,2
Type: 2x HVC100240 0016T
(1000mm x 2400mm) 40° 6.1 19 46

Glazing: 22 mm glass in total

25° 4,8 1,9 3,4
30° 50 1,9 3,3
Qs . ; Qs
ia oy

35° 4,9 1,9 3,3

(11(57070mm X 2400rhmj o

Glazing: 14 mm glass in total 40° 45 1.9 33

The self-weight (including hardware, lining, cladding and flashing) of the fixed window (Gt and gr) and
the openable window (Gyand gv) shall be calculated as follows:

Gt = (W-12) * (L-96) * t*25*10%+2(W+L) *57*10° [kN]

gr = Gr/(W*L)* 10° [kN/m2]
and

Gy = (W-12) * (L-96) * t*25 * 109+2(W+L) * 96 * 10 [kN]

gv = Gy /(W*L)* 10° [kN/m2]
where;

W = Width of the window in mm
L = Height of the window in mm
t = Total thickness of glass in mm
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E.2 Calculation example

Asymmetric load

To demonstrate the calculation procedure, a VELUX modular skylight self-supporting ridgelight
application under asymmetric wind and snow load is examined.

Geometry and roof window variant is the same as in the wind load example in Annex E.1:

2 x HVYC1002400 0010 (1000mm x 2400mm). Glazing: 14mm glass in total.

The pitch is @ = 25°.

......... 18
(_:IS . o a. Rovf-<— RE;QTO
) - Ry R
\ : \a Py S / e . V2R ~
A o Gv,lnf Gv,sup o A H1L_)A &(— h
. l
viL Ryir

Corrections in height and angle

Because of the brackets, it is necessary to correct the calculation angle and the profile height. On the
Figure in Annex D.2 the AL; = 110,2 mm and AL, = 43,7 mm for the brackets can be found. AL, can
be transformed into a parallel part ALy = 32,8 mm and a perpendicular part AL>+ = 28,9 mm.

AL and AL, are constants no matter the height L or angle o of the glazing.

The corrected height can thereby be found:
Leor = /(L + ALy + ALy»)? + (Ly2)? = /(2400mm + 110,2mm + 32,8mm)?2 + (28,9mm)?
= 2543mm

The corrected angle is found:

AL
28,9mm
Aa = sin‘l( 2 ) = sin‘1< ) = 0,65°

L+ ALy +ALyy, 2400mm + 110,2mm + 32,8mm
QAeor = @ —Aa = 25° — 0,7° = 24,3°

For deflection calculations of an upwards load for an openable window, only the casement will deflect.
Therefore, only the height of the casement profile and correct angle hereof should be used for the
deflections calculations. From the Figure below ALy up,an = -9,7 mm, AL up,an = 23,5 mm and ALaL yp g
= 24 mm are found.

The corrected height Leor,up,art Can thereby by found:

2
2
Lcor,up,dfl = \/(L + ALl,up,dfl + ALle'up'dﬂ) + (L'l;p dﬂ)

= /(2400mm — 9,7mm + 23,5mm)? + (24mm)? = 2414mm

The corrected angle is found:

ALup
Aa =sin™! 2.dfl
up st L+ ALy ypapi + ALyjup,a fl)
= sin_l( 2A4mm ) =0,57°
2400mm — 9,7mm + 23,5mm ’

Acorup,dft = @ + Aa = 25° 4+ 0,6° = 25,6°
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9.7 mm
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24 mm

AL1,upar =-9,7 mm, ALaiupan = 23,5 mm and ALzt upan = 24 mm. All these measurements are constants.

Loads
Self-weight on each side frame/casement:

Gy==((W=12)-(L—96)t-25-10"°+2- (W + L) - 96 - 107°)

T2
= % ((1000 — 12) - (2400 — 96) - 14 - 25 - 107° + 2 - (1000 + 2400) - 96 - 10~¢) = 0.72kN

In this example, the wind peak velocity pressure is set to 0,8kN/m? and the shape factor is set to 0,5 for
wind pressure (q.) and -0,5 for wind suction (q). Hence, the load is

qc =qs = 0,8kN/m2 -0,5-0,5m = 0,2kN/m, on each side frame/casement

The wind load is split into a vertical and a horizontal component, using the original angle a. Using the
corrected height, Lcor to find the equivalent concentrated load.

Qsy = Qcr = qc " Leor
- sin(a)
= 0,2kN/m - 2,543m - sin(25°) = 0,21kN on each side frame/casement

Qsv = Qcv = qc " Leor
-cos(a) = 0,2kN/m - 2,543m - cos(25°) = 0,46kN on each side frame
/casement

For the snow load (s) in this example the two C factors (according to EN 1991-1-3) are set to 1,0, the
shape factor p. set to 0,8 and the characteristic value of snow load on the ground sx=1,0kN/m?, given
the snow load s:

Ss=py Co-Ci* S, =0,8-1,0-1,0-1,0kN/m? = 0,8kN /m?
- 0,4kN/m ,on each side frame/casement

The snow load is only vertical, and the corrected height Lcor is used to find the equivalent concentrated
load.
Sy =s-cos(a) " Lcor = 0,4kN/m - cos(25°) - 2,543m = 0,92kN

Reactions in brackets

The corrected height Leor and angle awcor are used in the static system to determine the reactions.
These calculations are not presented here.

Reactions are calculated separately for each load type and are found in Table E.2.1. For the
Characteristic load combination, the three load types are simply added together:
Characteristic load combination:1,0-G,+1,0-q+1,0-S
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Table E.2.1, Horizontal and vertical reactions of the brackets

Load type RHiL RviL RHaL RvaL RH2r Rvar RH1r Rvir

[KN] [KN] [KN] [KN] [KN] [KN] [KN] [KN]
Gv 0,80 0,72 0,80 0,00 0,80 0,00 0,80 0,72
Qs and Q. 0,21 -0,18 0,00 0,28 0,00 0,28 -0,21 0,18
S 0,51 0,23 0,51 0,23 0,51 0,23 0,51 0,69
Characteristic 1,52 0,77 1,31 0,51 1,31 0,51 1,10 1,59
combi.

The resulting bracket forces and utilization hereof are found in Table E.2.2 for the characteristic load
combination. The bearing resistances of the brackets in the resulting angle are found by linear
interpolation between the two neighbouring bearing resistances, see Annex D.2 and D.3.

Table E.2.2, Brackets forces (resultants) and utilization for the characteristic load combination

Ri RoL Ror Rir
Bracket reaction force, k [KN] 1,69 1,40 1,40 1,93
Angle according to Annex D2 [°] 2,0 176,4 133,6 30,6
Bearing resistance, k [KN] 7,58 9,67 9,20 8,72
Utilization [%] 22 14 15 22

Bending in frame and casement profile

The line load from self-weight perpendicular to the roof window is denoted g, and perpendicular line
load from the snow pressure is denoted sp. The corrected height is applied but the original angle is
used:

Gy -cos(a) 0,72 -cos(25)
= T 2543
q. = 0,20kN/m on each Helo beam
Sp = 0,40kN/m - cos(a) = 0,40kN/m - cos(25) = 0,36kN/m, on each side frame/casement

= 0,26kN/m, oneach side frame/casement

1 1
M= 3 (9p +ac+sp) Lior = 3 (0,26 + 0,20 + 0,36)kN/m - (2,543m)? = 0,66kNm

0,669

1
Mframe =M - 1& = 0,66kNm- ———— = 0,28kNm
frametlcasement 0,669+0,930
M 0,28:10°Nmm
Oframe ™ — 1 = T — 28,IN/mm? & 1257N/mm?
Wy frame 9,93-103mm
1, 0,930
M — M . casement — N . ’ — N
casement Irrameticasement 0’66k m 0,669+0,930 0’38k m

M 0,38'10°N
frame _ — 7 =232N/mm? <« 1257N/mm?
Wy_fmme 16,4:10°mm

Gframe ~

Here, the characteristic bending strength is taken from Annex D.1. Second moment of area and section
modulus are taken from Annex C.1 and C.4. The rotation of the main axis is ignored, as it has little
influence on the result, and the resulting stress is much lower than the bending strength.

Shear force in frame profile

The shear force is generally taken in combination by the frame and casement profile, but near the ends
of the roof window, the entire shear force is taken by the frame profile. The original angle is used.
Largest shear force is in the right roof window in this example:

Verame = Ry1gr - cos(a) — Ryg- sin(a)

=1,59kN - cos(25) — 1,10kN - sin(25)

=0,98kN
Virame  0,98:103N
Trrame = ﬁweb N = 1,8N /mm? « 53,8N/mm?

Here, the characteristic shear strength is taken from Annex D.1 and Awe, from Annex CL1.
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Deflection
Deflection of the roof window at mid height, perpendicular to the corrected roof window angle for the
left side:
Gy - cos(a 0,72 -cos(24,3
Ipcor = 4 (@cor) = ( ) = 0,26kN/m, on each side frame/casement
’ Leor 2,543
4scor = 0,20kN/m - cos(—Aa) = 0,2kN /m - cos(0,7)
= 0,20kN/m, oneach side frame/casement

u= 5 . (9p,cor—As,cor) Loy _ 5 . (0,26—0,20)N/mm - (2543mm)* =05mm <
384 E-(frame+lcasement) 384 41600N/mm?2-(0,669-105mm*+0,930-106mm?) ’ 150
=1l6mm

E is the E-modulus mean value, taken from Annex D.1 note 1.

Deflection of the roof window at mid height, perpendicular to the corrected roof window angle for the
right side:
_ Gy cos(acor) 0,72 - cos(24,3)

= = = 0,26kN , h sid t
Gp,cor Loy 2543 /m, oneach side frame/casemen

dc,cor = 0,20kN/m - cos(—Aa) = 0,2kN/m - cos(0,7)

= 0,20kN/m, oneach side frame/casement
Sp,cor = 0,40kN/m - cos(acor) = 0,40kN/m - cos(24,3)

= 0,36kN/m, oneachside frame/casement

U= 5 (9p,cortdc,cortSp,cor) “Lior _ 5 (0,26+0,20+0,36)N/mm - (2543mm)* = 6.7mm
384 E-(frame+lcasement) 384 41600N/mm?2:(0,669-106mm*+0,930-106mm*) ’

L
— =1
<150 6 mm

E is the E-modulus mean value, taken from Annex D.1 note 1.
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ANNEX F
Assessment of characteristics
Characteristic Performance Reference
EAD 220013-
01-04.01

3.1 Load bearing capacity of the glazing (BWR1)

- Resistance to wind load See the CE marking of window 2.2.2

- Resistance to snow and permanent load See the CE marking of window 2.2.3
3.2 Safety in case of fire (BWR2)

- Reaction to fire (Hardware) See the CE marking of window 224

- Reaction to fire (Profiles) See the CE marking of window 224

- External fire performance See the CE marking of window 2.25
3.3 Hygiene, health and the environment (BWR3)

- Watertightness See the CE marking of window 2.2.7
3.4 Safety and accessibility (BWR4)

- Impact resistance See the CE marking of window 2.2.8

- Load bearing capacity of safety devices See the CE marking of window 2.2.9
3.5 Protection against noise (BWR5)

- Acoustic performance See the CE marking of window 2.2.10
3.6 Energy economy and heat retention (BWR65)

- Thermal transmittance See the CE marking of window 2.2.11

- Solar factor See the CE marking of window 2.2.12

- Light transmittance See the CE marking of window 2.2.12

- Air permeability See the CE marking of window 2.2.13
Durability 2.2.14




