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The sample under test is a custom made punch window “GLASSCON/ SNFCC — RENZO PIANO FT-03
FACADE SYSTEM’, with trade name given by the applicant “GLASSCON GmbH".

The sample was identified by the applicant in accordance with product standard EN 13830:2003,

The identification code of the tested sample, as declared by the applicant, is: “GLASSCON/ SNFCC -
RENZO PIANO FT-03 FACADE SYSTEM™".

Both description and technical drawings below, referred to the tested sample, were declared and supplied by
the applicant under his own responsibility.

Material: aluminium EN AW 6060 T66 (N 573-3, EN 12020.2).

Profiles - frame (27a+27b), code 296853,

(cf. Figures): - sash (34) code 29686,
- mullion (60) code 29681,
- cover profile (26} code 34374,
- cover profile (57) code 34375,
~ supplementary profile, SG anodized (38) code 34373,

all praduced by ETEM Bulgaria S.A. 119A Ilientzi BLVD, Sofia, Bulgaria;
- “L” profile 40x15x4mm,
produced for SNFCC project.

Joint corner brackets - joint corner bracket for 29685 (46),
(cf. Figures): - joint corner bracket for 29685 (45),
- joint corner bracket for 29686 (47),
- joint cormer bracket for 29686 (48),
- joint corner bracket for 29686 (49)
all made of extruded aluminium EN AW 6060 T66 (EN 573-3, EN 12020.2} and
produced for SNFCC project,

Alignment - alignment square for 29685 (44),
{cf. Figures): made of extruded alnminium. EN AW 6060 T66 (EN 573-3, EN 12020.2) and
produced for SNFCC project.

Glazing: - double glazing made of extra clear float glass
(6mm+6mm glass-16mm -6mm+6mim glass)
produced by Glasscon, Athens, Hellas, with secondary seal IG 25 Supplied by
SIKA Hellas, Athens.

Insulation material; - polyamide bar 10mm, code 244800 for 29686
- polyamide bar 22mm, code 245800 for 29686 & 29685
- polyamide bar 14mm, code 948600 for 29685
-polyamide bar 26mm, code 978800 for 29685
all made of polyamide reinforced with 25% glass fibers and produced by
Technoform Bautec GmbH, Fuldaruck, Germany.

Glazing gaskets - internal; spacer for glazing in silicone {32),

(cf. Figures): -spacer for glazing in silicone (mullion side) (61),
silicone Produced for SNFCC project
both produced for SNFCC project.

Thiv Test Report complicos with standard UNT CETEN ISO/AIEC 17025
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Sealing gaskets - internal seal gasket for 29685 inEPDM (31),

{cf. Figures): - seal gasket for 29685 & 29681 in EPDM (28),
- seal for joint between wall-fagade in EPDM (33)
- external seal gasket for mutlion in EPDM (51),
all produced for SNFCC project.

Accessories - self adhesive/expanding tape 8/25 (24),
(cf. Figures): - al-butyl tape {105),
- single side adhesive tape (10x2mm) (18),
all in material: PU, Romyband 300-BG2 end produced for ROMKA, Hellas;

- backer rod (41),

in material: Polyethylene and produced by ESHA ALPHA ENERGY S.A, Athens,
Hellas;

- structural silicone (5.G -500CN) (39),

- weather silicone (SIKASIL WS-605 S) (40},

hoth supplied by STK A Tellas, Athens, Hellas;

- spacer(7x15mm) (523,

- special part (22),

- spacer (16),

- custom part (37),

- spacer (21),

all in material: aluminium EN AW 6060 and produced for SNFCC project;

- ingert (for mullion) (64),

- corner for glazing support(25x30x2mm} anodized, length; 100mm or 150mm (42),

- spacer (80x6mm) length: 150mm (65),

- spacer length:150mm (66),

- spacer length: 150mm (45x4mm) (67)

all in material: Aluminium, EN AW 6060 To6¢ {EN 373-3, EN 12020.2) and
produced by ETEM Bulgaria S.A., Sofia, Bulgaria;

- hexagon bolt M8x50-8.8 (23-1),

- washer for hexagon bolt M& (23-2),

- hexagon bolt M6x10-8.8 (36),

- hexagon socket head cap screw M10x65 8.8 (12-1),

- hexagon socket head cap screw M8x30 8.8 (104),

- pan head tapping screw ST4.8x32mm (107),

- countersunk head tapping screw ST4.8x1%mum (106),

- countersunk head tapping screw ST4.8x22mm (35),

all in material: Galvanised Steel and supplied by DAMIGOS S.A, Piraeus, Hellas;

- nipple screw 4x10 (5},

in material: Galvanised steel and supplied by Wuth Hellas, Hellas.
Declared nominal - width of frame: 2420mm,
dimensions: - width of sash A: 1208.5mm,

- width of sash B: 1150.5mm,

- height of frame: 2920mm,

- height of sash{A&B): 2874mm,

total dimensions of sample (including frame wall joining gasket 33):
- width: 2516mm,

- height: 3016mm.

This Test Report complies with standard UNTCENEN ISQAEC 17025
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Fig. 1. Eicvation of the tested sample

{declared nominal dimensions are expressed in im)

This Test Repaort complios with standard UNPCEDEN ISQAEC 176025
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Fig. 2. lorizontal section B-B and vertical sections A-A (cf.
Fig. 1) of the tested sample
{declared nominal dimensions are expressed in mm)

This Test Report complies with standard UNTCEFEN ISOAEC 17025
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Fig. 3. Detall of the lateral node of the horizontal section B-B, of the tested sample
(declared nominal dimensions are expressed in mm)

This Tess Report complivs with standard UNTCENEN ISOAEC 17025
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Fig. 4. Delzail of the central node of the horizontal section B-B, of the tested sample
{declared nominal dimensions are expressed in mmy}

This Test Report complies with standoard UNPCENEN ISOAEC 17023
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Fig. 5. Detail of the upper node of the vertjcal section A1-Al, of the tested sample
{declared nominal dimensions are expressed in mm)

This Test Report complios with standard UNTCETEN ISOAEC 17025
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Fig. 6. Detail of the bottom node of the vertical section Al-Al, of the tested sample
{declareé nominal dimensions are expressed in mm) .~

This Test Report complics with standard UNDCET EN ISOAEC 17025
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Fig. 7. Detail of the upper node of the vertical section A2-A2, of the tested sample
(declared nominal dimensions are cxpressed in mm)
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This Test Repaort complios with standard UNCET EN ISCYTEC 17025
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Fig. 8. Detail of the bottom nede of the vertical section A2-A2, of the tested sample
(declared nomiral dimensions arc cxpressed in mm}

This Test Reporr cowmprlies with standard UNTCETEN ISOAEC 17025
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' PROFILES

Fig. 9. Detail of the profiles of the tested sample
(declared nominal dimensions are expressed in mm)

Thiv Test Report complics with standard UNT CETEN ISQ/AEC 170235
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Fig. 10. Detail of the glazing of the tested samplc
(declared nominal dimensions are expressed in mim)

This Test Repori complies wirh standard UNTCELEN ISOAEC 17025
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CUTTING FORMULA

Glazing Length =L - 28
Sash Length  =L-50

GLAZING LEMGTH=FRAME LENGTH-28

25 SASIE CTMOTH = TRAMED LINGTH-50
Sash Length = L - 50

" ' £0
Glazing Leng:h = L1 37.0 o =
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Fig. 11. Detail of the cutting formula of the tested sample
(declared nominal dimensions are expressed in mm)

This Test Report complics with standard UNICET EN ISO/IEC 17025
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Fig. 12. Detail of the accessories of the test sample — continue

Thiv Test Repori complios with staodord UNPCEDEN ISQAEC 17023
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Fig. 13. Detail of the accessories of the test samplc — continue

This Test Report complics with standord UNDCEDEN ISOEC 174025
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Fig. 14, Detail of the accessories of the test sample — conlinue

This Text Report complivs with standard UNT CETEN ISOTEC 17025



|
Test Report No.o 1994-CPR-RPI1304 page 18 of 59 R&

/T “XTRUDED AL JON™ CIRNER BRACKET
= L=57 T, CODE #40950
< AL GNMENT AL JMINIUM SGUARE
/. L\\ 25x2%%7mm L=20mm, CODE #4064,
= - ANCDISID { AFTER CUTTING N ZIFC7S)
S
;- EXTRUDED ALUMINLM LGINT CORNER
L] L BRACKET L=27wrmn SASH, CCCE # 2364
S
EX TRUDED ALJMNIGM JOINT CORNER
L8 BRACKET L=15 Sivr SASH, CODE# 40956
EXTRUDFL ANGD 770 Al UMINIUM CORNT R
17 FOR'GLAZING SUPPORT 25x30x2nm
L=100mm, CODE #17003
/.9 FXTRUDFD AL LOINT CORNCR BRACKLT
L=tmm SASH,_CODL #2345
il
73 ’@ HEXAGON SOCKET SCREW M8xSCmm
L Qf/ DNS318.8
1, EXTRUCED ALUMIN UM INSERT L=150nm

CCDE ¥ 85954

Fig. 15. Detail of the accessories of the test sample — continue

This Text Report complivs with standard UNDCEFEN ISOAEC (7023
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Fig. 16. Detail of the accessories of the test sample

This Test Report complies with standard UNFCETEN ISOAEC 17025
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ASSEMBLY OF SASH

34

ALWAYS APPLY SEALANT AT THE JOINTS DURING ASSEMBLY

Fig. 17. Assembly of sash of the sample
{declared nominal dimensions are expressed in nm)

This Test Report complios with standard UNTCEDEN ISOAEC 17025
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ASSEMBLY OF FRAME

f“ 1 N
| l}27a+270
I |

ALWAYS APPLY SEALANT AT THE JOINTS DURING ASSEMBLY

Fig. 18, Assembly of frame of the tesicd sample
(declared nominal dimensions are expressed in mm)

This Test Report complios with standard UNTCETEN ISOAEC F7025
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ASSEMBLY OF FRAME WITH IMPOST

27a+27b

27a+27b

ALWAYS APPLY SEALANT AT THE JOINTS DURING ASSEMBLY

Fig. 19. Assembly of frame with impost of the tested sample
(declared nominal dimensions arc cxpressed in mm)

This Test Repart complios with standard UNFCENEN ISOAIEC 17025
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INSTALLATION OF SASHES INTO FRAME

Fig. 20. Ins:allation of sashes into frame of the tested sample
(declared nominal dimensions are expressed in mm)

This Test Report complies with standard UNDCEDEN ISOAEC 17025
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INSTALLATION OF THE TWO "L" PROFILES
IN THE JOINT BETWEEN THE SASHES

L 40x15x4 |

Fig. 21. Installation of the two “L”" profiles in the joint between the sashes of the tested sample
(declared nominal dimensions are expressed in mm)

This Test Repart complivs with stendoard UNFCETEN (SOAEC 170235
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INSTALLATION OF COVER CAPS

Fig. 22, Installation of cover caps of the tested sample
{declared nominal dimensions are expressed in mm)

This Test Repart complics with standard UNI CET EN ISOAIEC 17025
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MACHINING ON 60
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Fig. 23. Machining of the tested sample
(declared nominal dimensions are expressed in mm)

This Tost Report complios with standard UNTCEDEN ISOAEC T7025
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MACHINING ON 27a+27b FOR PART 64

Fig. 24. Machining of the tested sample
(declared nominal dimensions are expressed in mn)}

This Test Repori complies with standard UNTCETEN ISOAEC 170125
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INSTALLATION OF NIPPLE SCREWS
(PART 5) FOR FIXING 26

|

Fig. 25. Instailation of nipple screws of the sample tested
(declared nominal dimensions are expressed i mmm)

Tiis Text Reporr complivs with standard UNTCEDEN ISOAEC 17023
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INSTALLATION OF NIPPLE SCREWS
(PART 5) FOR FIXING 57

Fig. 26. Installation of nipple screws of the sample tested
(declared nominal dimensions are expressed m mm)

This Tost Report complies with standard UNDCEDTEN ISOJEC 17025
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INSTALLATION OF NIPPLE SCREWS
(PART 5) FOR FIXING 26

9

5

Fig. 27. Installation of nipple screws of the sample tested
(declared nominai dimensions are expressed in mm)

This Test Repore complies with standard UNFCETEN ISOAEC 17025
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INSTALLATION OF NIPPLE SCREWS
(PART 5) FOR FIXING 57
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Fig. 28. Installation of nipple screws of the sample tested
{declared nominal dimensions are expressed in mm)

This Test Report complios with standard UNTCET EN ISC/IEC 17025
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MACHINING ON 27a+27b FOR PART 22
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Fig. 29. Machining of the sample tested
(declared nominal dimensions are expressed in mm)

This Test Report coimplies with standard UNTCEDEN ISOVTEC 17025
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MACHINING ON 27a+27b FOR PART 21 & 16

-4

L'z

==

I

» r

sk

1 s

Lol

A \j %,

P e !

3 .

1 e
27a+27b =

d i

“ i

N 7

3 N

N h

; ~

2 -

:\‘ -

\' N

Fig. 30. Machining of the sample tested
(declared nominal dimensions are expressed in mm)

Tihis Test Report complios with standard UNFCEDEN ISOAEC 17025
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MACHINING ON 34 FOR PART 37

Fig. 31. Machining of the sample tested
(declared nominal dimensions are expressed in mm)

This Test Report complies with standard UNFCEDEN ISOAEC 17023
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MACHINING ON 27a+27b FOR DRAINAGE

Fig. 32. Machining of the sample lested
(declared nominal dimensions are expressed in mm)

Thiv Test Report complios with standard UNDCEDEN ISOAEC 17025
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INSTALLATION OF PARTS 50, 7 & 22
ON 27a+27b

50

STEP 1

STEP 2

STEP 3

Fig. 33. Installation of parts of the sample tested
(declared nominal dimensions are expressed in mm)

This Test Reporr complies witli standard UNPCET EN ISOAEC 170235
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INSTALLATION OF PARTS 16, 21 & 22
ON 27a+27b

STEP 4

STEP 5

STEP 6

Fig. 34. Installation of parts of the sample tested
(declared neminal dimensions are expressed in mm)

This Test Report complies seith stundard UNFCETEN ISO/JAEC 1760253
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INSTALLATION OF PART 37 ON 60

Fig. 35. Installation of paris of the sample tesled
{declared nominal dimensions are expressed in mm)

This Test Report complics with standard UNECEDEN ISOJTEC 17025



Tost Kepart Neo [994-CPR-RP1304 puave 44 0f 39

The product was sampled directly by the applicant, who indicated its traceability on the basis of the
previously described code.

The sample {(cf. Table 5 and photos § 9) was assembled directly by the applicant, realised the operative
condition following the standards EN 13830:2003 and EN 12153:2000, 12155:2000 and 12179:2000. In
particular the applicant declarcd to have carried out the following standards: the sample was selected as a
representative of the range of products, the width not less than two typical units and enough io supply the full
load on at least one typical vertical joint, on & cross-bar of the frame or on both and at a height not less than
the total distance between the meeting point of the curtain walling to the structure of the building; the various
parts of the sample have been realised under instruction by the applicant in conformity anticipated by the use
of the works (material, details, consiruction and fastening methods and connection to the supporting
structure), The sample was inserted by the applicant into the test chamber by fastening equivalent to normal
use in both directions, levelled and squared, without torsions or visible curvature causable by the locking
fastener. The test chamber, of sufficient resistance and rigidity to withstand the anticipated pressures and
without deflections which could adversely affect the performance of the curtain walling, is which does not
give additional rigidity to the sample. In preparation for the wind resistance test, devices to measure tie
maximum frontal movements of the cross-bar of the sample were installed, in order to evaluate the
performance noted in conformity to EN 13116:2001.

A dimensional check of the sample was carried out prior to the test using a flexometer.

The sample was tested in the test laboratory of ETEM S.A., in Magoula on 2015-10-30 according to the
unified test sequence as described in § 5.2.3 of the standard EN 13830:2003:

air permeability, for classification;

watertightness under static pressure, for classification;

resistance to wind load — serviceability;

air permeability - to repeat to confirm wind resistance classification;

watertightness - to repeat to confirm wind resistance classification;

resistance to wind load — increased wind resistance test (safety conditions).

TEYN®E R

The performed and described tests were carried out under Witness Testing regime on 2015-10-30 in the
laboratory of ETEM S.A., in Magoula,1 Troon Polytechniou str., directly by Eng. Michelis Koulianos, an
operator of ETEM S.A., under the instruction of Katia Foti of IRcCOS S.c.ar.l...

Test equipment and the competence of the personnel have been subjected to a preventive check by [RcCOS
S.c.ar.l during an Audit on 2012-05-29 with pesitive outcome, then kept under periodical check.

5.1 Air permeability (test A, cf. § 4)
The test was performed in accordance with standard EN 12153:2000.

o Principle of air permeability tesi: it consists in the application of increasing and decreasing, positive and
negative pressure steps, leak air being measured at each testing pressure, in order to determine the air
permeability of both fixed and opening parts of the curtain wall.

= Test procedure: the test was subdivided into the following four phascs.

a__ Test under positive pressure: fixed part

Prior to the test, all opening joints were sealed by means of adhesive tape in order to prevent any leak air.
The test was then started by applying 3 positive air pressure pulses with rising time not less than 1
sccond; each pulse was maintained for at least 3 seconds with value 10% greater than the maximum test
pressure Po,. Pressure was then zeroed and the test was continued by applying gradually increasing
positive pressures with intervals of at least 10 seconds each, with 50 Pa increments up to 300 Pa followed
by 150 Pa increments up to Py, while recording the leak air values at each test pressure (Qg).

Thiy Test Report complies witl standord UND CEDEN (SOAEC 17023
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b Test under negative pressure: fixed part
The test segquence described above was followed closely in order to measure leak air at equivalent
negative pressures.

¢ Test under positive pressurc: whole sample

The air-tight seal on the sample’s opening joints was removed and the opening joints of the sample were
opened and closed five times then blocked in the closed position. Then the leak air values were measured
at the equivalent test pressures(Qy,).

d  Test under negative pressure: whole sample
The test sequence described above was followed closely in order to measure leak air at equivalcnt
negative pressurcs.

5.2 Watertightness under static pressure (test B, cf. § 4)
The test was performed m accordance with standard EN 12155:2000.

a

Principle of watertightness test under static pressure: 1t consists in applying a specified and constant
amount of water as a continuous film on the cxternal surface of the sample with increments of the test
positive static pressures applied at established intervals, in order to determine the watertightness of both
fixed and opening parts of the curtain wall.

Test procedure: the test started by applying 3 positive air pressure pulses with rising time not less than 1
second; each pulse was maintained for at least 3 seconds with valuc 10% greater than the maximum test
pressure Pr.,. Water delivery, set al 2 I/m’m as to the calculated arca of the curtain wall, was executed
first without pressure for 15 minutes then with 50 Pa increments up to 300 Pa and starting from 300 Pa
with increments of 150 Pa corresponding to 5 minutes each interval, until the maxinnum test pressure Prax
was reached. At the same time, the sample was constantly inspected to obscrve the presence, duration and
location of possible water seepages during the whole water spraying period.

5.3 Resistance to wind load — test under design load conditions (test C, ef. § 4)
The test was performed in accordance with standard EN 12179:2000.

a

Principle of resistance to wind load test: it consists in applying an established sequence of test pressures
in order to determine the resistance to wind load of both fixed and opening parts of the sample, under
conditions of positive and negalive static air pressurc.

Test procedure: the test was subdivided into two successive phases: one with positive pressure and one
with negative pressure, after opening and closing 5 times the opening parts of the sample.

Test under positive pressure:

The test was started by applying 3 positive air pressure pulses with value equal to 50% of the declared
design wind load {cf. Table 12}, each pulse was maintained for at least 3 seconds with short rising time
not less than 1 second. After setting the deformation measuring devices back to zero, the test was
continued by applying increasing pressures in 4 steps, with values corresponding to 25%, 50%, 75% and
100% of the design wind load; each of them was maintained for at least (15+5) seconds. The values of
frontal displacements of the characteristic points and residual deformations were measured and recorded
at each test pressure step in order to determine the frontal deflections of the sample.

Test under negalive pressure.

The same procedurc described for the test under positive pressure was used here with negative pressure.

5.4 Air permeability (test D, cf. § 4)
The test was repeated following the methodology described at § 5.1.

5.5 Watertightness (test &, cf. § 4)
The test was repeated following the methodology described at § 5.2.

This Tesi Repovt complios with standard UNFCEDEN ISOAEC 17025
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5.6 Resistance to wind load — test under increased load conditions - safety conditions

5.7

o

(test F, cf. § 4)

Test procedure: the test involved the application of posilive and negative test pressure equating to 150%
of the declared design wind load for at least (15+5) seconds. The opening modulc was opened and clesed
five times then blocked in the closed position.

The equipment used to perform the tests, in accordance with § 5 of standards EN 12153:2000, 12155:2000
and 12179:2000, consists of®

a wall with an open side to house the test sample;

a device allowing to create a controlled pressure difference between the sample’s faces;

a device allowing o obtain a quick and controlled variation of pressure difference within specified
limits;

an instrument to mecasure the incoming and outgoing air-flow through the airtight chamber

an instrument to measure pressure difference between the sample’s faces;

an instrument that measures the temperature inside the airtight chamber;

an instrument that measures the atmospheric pressure, temperatuse and relative humidity of the
environment;

a device projecting water and allowing to create a continuous {ilm of water all over the test surface
by means of circular full-cone nozzles with the following features: (1207, ) delivery angle and a 2

-ID
liter min/m” water flow rate;

an insirument io conirol the amount of projected water;

an instrmment that measures waler temperature;

instruments that measure displacements;

a device allowing to fix the measuring instruments and to ensure their stability during the test,
control and management panel;

a buyout system of all greatness during the test.

Tests have been followed and recorded in real time with & specific dedicated appliance, producer certified
and assembled by Vivotek:

No 1 webcam PTZ model SD8121 professional with these characteristics:

- optical objective motorized 12x, automatic focus to allow day/might shooting in low lighting
condition until 0,1 Lux/F1.6(color), 0.01 Lux/F1.6(B/W);

- supports two-way audio via SIP protecol

- support for combined use of Motion JPEG and MPEG-4;

- movements PTZ selecting in remote-control by mouse/joystick;

- resolution of a 720x576 pixel (MPEG-4);

- level of access multi-user, filter for address IP, HTTPS encrypted data transmission;

- TITPPS e authentication IEEE 802.1X for the security of the web.

Witness Test is locally led and supervised with an embedded real time testing monitoring, physically

consisting in a PC with public IP address, UDP or TCP gate, visible external, and FTP server featuring.

A firewall appliance to manage communication in remote site.

This Test Report cemnplios with stendard UNTCEDEN ISOAEC 17025
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7.1 Air permeability (tests A and D, cf. § 4)

Results are expressed i conformity with § 8.4 of standard EN 12153:2000 ¢ and, for the purpose of
classification, with § 4 ¢ 6 of standard EN 12152:2002, with reference to EN 1026:2000 and 12207:1999 as
far as opening parts are concerned.

At each test pressure, air permeability was determined for the fixed part (Q:) and for opening joints (Q;) and
expressed in cubic meters/hour, in fulfilment of the relations:

fixed Part: Qf' = ch - QC Opening parl: Q] = th - ch

where Q. is the leak air in the test chamber, without the elfect of the sample which is a known value obtained
from previous tests, Q, is the leak air in the test chamber measured with the opening joints sealed, (. 1s the
leak air in the test chamber, measured with the opening joints unsealed.

The subsequent determinations concerned the total arca of the sample (A) and the length of opening joints
{Lo) and fixed joints (Ly). Finally, the air permeability per unit area of fixed glazing units (Q#/A} and per unit
length of the fixed joint (Qy/Ls) were calculated and expressed in m*/m*h and in m’/mh respectively and
graphically represented at the different test pressures, with correction of the obtained values (V) on the basis
of the actual values of temperature T, (expressed in “C) and atmospheric pressure (expressed in kPa), in
order to obtain the leak air {Vg) under normal conditions (with T, = 293 K and Py = 101.3 kPa) using the

formula: = v 263 P
o T o Y 1013

X

7.1.1 Classification of the whole curtain wall
In accordance with § 4 and 6 of standard EN 12152:2002, the classification of the received and tested sample
considered as a whole, required the fulfilment of the following criteria:

- the air permeability of the fixed areas of the facade does not take into account the passage of air
through the opening joinis and is related to the positive pressures applied to the total area or to the
length of the fixed joints of the sample, while the air permeability of the individual opening parts
incorporated into the curtain wall was evaluated with refercnce to EN 12207:1999;

- performance requirements are cstablished according to Table lor table 2; as for intermediate air
pressures (P} air permeability admitted at intermediate air pressures (Q,) was determined, with Q,
admitted air permeability at maximum test pressure Py, using the formula:

P 23
Q. _QOX[POJ

- on the basis of test results, the curtain wall sample was assigned the relevant class when the obtained
air permeability value did not exceed the upper limit fixed for that class at zll intermediate test
pressure levels and for maximum value.

Max. pressure Alr. . Max. pressure Au‘. .
P (Pa) permeability Class P,... (P2) permeability Class
max 1’1’13 /mZh max 1’]?13 / mzh
150 1,5 Al 150 0,5 Al
300 1,5 A2 300 0,5 A2
450 1,5 A3 450 0,5 A3
600 1,3 Ad 600 0.5 A4
>600 1,8 AE >600 0,5 AE
Note: samples allowing the passage of > 1.5 Note:, samples allowing the passage of > 0.5
m/mh of air at pressures < 150 Pa can pot be m’/m°h of air at pressures < 150 Pa can not be
classified; those allowing the passage of < 1.5 classified; those allowing the passage of < 0.5
m’/m’h of zir at pressurcs >600 Pa are classified m'/mch of air at pressures >60d) Pa are classified
as E (exceptional). as B (exceptional).

Table 1 and 2. Left to right: Curtain walls — air permeability classes
per unit area of fixed panels and per unit length of the fixed joint

This Test Repori complios withi stanclard UNHCETEN ISO/IEC 17025
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7.1.2  Classification of the opening parts of the curtain wall
In accordance with § 8 of standard EN 1026:2000 and § 4 of standard EN 12207:1999, the classification of
the opening parts incorporated into the sample, required the fulfilment of the following criteria:

- the results of the leak air measurements related to opening parts (V) were corrected on the basis of
the actual values of temperature and atmospheric pressure in order to obtain the leak air {Vg) under
normal conditions nsing the previously expressed formula {cfZ § 7.1);

- air permeability was related both to the overall arca of the opening (expressed in m*/m’h ) and to the
unit length of the opening joint (expressed in m’/mh) then graphically represented at each test
pressure increment;

- relevant classes were established in accordance with Table 3, on the basis of the 100 Pa reference
pressure, where air permeability Q admitted at different test pressures P is determined using the
following formula (where Qg is the reference air permeability):

P 2/3
O=Qpx [m]

- on the basis of test results, the curtain wall sample was assigned the relevant class when the obtained
air permeability value did not exceed the upper limit fixed for that class at all intermediate test
pressure levels up to maximum value as a function of the fulfilment of one of the following relations
for the two curves, as reported in the bilogarithmic diagram:

- same class: the sample is classified in that class;

- 2 contiguous classes: the sample is classified in the most favourable class;

- 2 class difference: the sample is classified in the medium class;

- more than 2 class difference: the sample must not be classified.

Class Maximum test pressure (Pa) Referenc; :i[t I%%Elrllgg)bility 100 Referencei) e:lir H{f%nuiability 100
0 Not subjected to test
1 150 50 12,50
2 300 27 6,75
3 600 9 2,25
4 600 3 0,75

Table 3. Opening modules inserted in the sample — Air permeability classes per unit area
and per unit length of opening joints

7.2 Watertightness under static pressure (tests B and E, cf. § 4)
I Results arc expressed in accordance with § 9 of standard EN 12155:2000 and, for the purpose of
classification, with § 6 of standard EN 12154:1996 (cf. Table 4).

Class Pressure (Pa) / duration {min) of pressure intervals
R4 0/15; 50/5; 100/5; 15075
RS 0/15; 50/5; 100/5; 150/5; 200/5; 300/5
Ro6 0/15; 50/5; 100/5; 150/5; 200/5; 300/5; 450/5
R7 0/15; 50/5; 100/5; 150/5; 200/5; 300/5; 450/5; 600/5
RE 0/15; 50/5; 100/5; 150/5; 200/5; 300/5; 450/5; 600/5;
I exceeding 600/5 at 150 Pa intervals of 3 minutes each

Table 4. Classification for watertightness under static pressure of curtain walls

This Test Report complics wirh stancard UNECENEN ISOAEC 17025
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7.3 Resistance to wind load (tests C and F, cf. § 4)

Results are expressed in accordance with § 9 of standard EN 12179:2000.

The values of calculated frontal deflections and of the measurements of frontal displacements and residual
deformations were reporied as a function of test prossures, comparing data with the maximum admitted
values as specified in EN 13116:2001 in order to assess their acceptability.

To satisfy the performance requiremenis laid down in EN 13116:2001 and, in particular, in accordance with

§ 4, results must respect the following acceptability criteria:

-~ the curtain wall must safely transmit the design load via the points of support back to the building
structure;

- the curtain wall must be able to withstand the design load without any reduction in the specified
performance requirements.

1 In particular, at least the following performances under design load conditions must be reached (cf. test C, §

4Y:

- he frontal deflection, under positive and negative design loads, must not exceed 1/200 of the span of
the considered framing member, measured between points of structural support and 15 mm;

- the frontal deflection must be temporary deformation only, and must recover aftcr the removal of
load by a minimum of 95% within a time period of 1 h;

- the frontal displacement of fixings of framing members at their connections to the building structure
or other structural componenis must be Iimited to less than 1 mm and this must be allowed as
residual deformation;

- the positive difference between the air permeability mcasured at maximum pressure in the first and
second tests, should not differ by more than 0.3 m'/h.m? or 0.1 m’/h.m length of join.

In particular, at least the following performances under increased load conditions must be reached (cf. test F,

§ 4):.

- under both positive and negative increased load no permanent damage must occur to framing

members, infill panels, opening units, fasteners or anchors;

- panels, glazing beads and decorative capping pieces must remain securely held and gaskets must not
be displaced;

- if a pane of glass breaks, then it may be replaced and the test continued only if, following close
examination, the cause of breakage is not atiributable to any fault in the glazing technique or the
supporting frame.

This Test Report complies with standard UNTCEDEN ISOAEC 17025
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8.1 Preventive control on the sample (dimensions and surfaces)

Mcasures fixed joint
. g Tface G
(cf. _— width (m} height {m) surface (m®) lengths (m)
Whole sample 2516 3.016 7.588 14.080
Table 5

8.2 Air permeability test (test A, cf. § 4)

8.2.1 Test under positive pressure

LABORATORY ENVIRONMENTAL PARAMETERS
DAY OF TSI Temperature (°C) | Relative humidity (%) Atmospheric pressure (kPa)
2015-10-30 T,=22.1 RH.=35.0 P=101.0
Table 6

Qr = air permeability of fixed part;
Q¢ A = air permeability per unit area of

Qy1; = air penmeability per unit length

Positive ] o .
B Air permeability of the curtain wall
Pa Qf 3Qf/A 4 (gf/Lf
mB/h m /h.m e fixed pancls;
>0 021 095 e of the fixed joint
100 0.63 0.08 0.04
150 0.76 0.10 0.05
200 0.76 0.10 0.05
250 (.86 0.11 0.06
300 0.97 0.13 0.07
450 1.33 0.17 0.09
600 1.80 0.24 0.13
Table 7
mimeh 3kt ;
dell'areatotale qiunto.§
1
15
10
08
086
04
Pressions / N

positivalP a)

&0

100 1460
Diagram 1

8.2.1.1 Classification of the sample (curtain wall)
The sample subjected to air permeability test under positive pressure was classified in class A4.

300 450 600

Thiv Test Report complios with standard UNTCEDEN ISOAEC 17025
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8.2.2 Test under negative pressure

[ |
page 3 of 39 RS

Dcgaive Alir permeability of the curtain wall
pressure
P Qr QA QrLs
a 3 3 b) 3
m /h m /h.m m /hm
50 0.36 0.05 0.03 Qr = air I‘Jermeabﬂit.y. of fixed part;
100 . 012 0.06 ?pfA = air p(larmeablhty per unit area of
fixed panels;
150 0.88 0.12 0.06 QL = air permeability per unit length
200 1.09 0.14 0.08 of the fixed joint
250 1.24 0.16 .09
300 1.44 0.19 .10
450 1.74 0.23 .12
600 2.17 0.29 0.15
Table 8
m¥m h of tength of
i arsa fixed joint
ﬂn
15 - = 0,50
1.0 // L ] 7/ 033
0.8 -~ ----74 ---------- 027
0.6 // 7/ 020
> A
Negative
Pressure Fa)
56 00 150 an 480 AOD
Diagram 2

8.2.2.1 Classification of the sample (curtain wall)
The sample subjected to air permeability test under negative pressure was classified in class A4,

8.3 Watertightness under static pressure (test B, cf. § 4)

LABORATORY ENVIRONMENTAL PARAMETERS
D BTN Temperature (°C) Relative humidity (%) | Water temperature (°C)
2015-10-30 T,=22.3 HR.=35.0 T, =10.5

Table ¢

This Text Report complics with standard UNDOEDEN ISOAEC 17625
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Pressure (Pa) | Duration (inin) Remarks
] 15
50
160
150
200
250
300
450 No walier scopage
600
750
00
1050
1200
1350
1500

Table 10

8.3.1 Classification of the sample
The sample subjected to watcrtightness test under static pressurc was classified in class RE1500.

8.4 Resistance to wind load test under design load conditions (test C, ¢f. § 4)
LABORATORY ENVIRONMENTAL PARAMETERS
DATE OF TEST Temperature (°C) Relative humidity (%) | Atmospheric pressure (kPa)

2015-16-30 T,=23.8 H.R.=35.0 P,=101.0
Table 11

1. 2. 3. Mallion

Fig. 41. Experimental set-up of the resistance to wind load test:
transducers positioning scheme - Elevation inside view

This Test Report complies with standard UNI CEDEN ISOAEC 17025
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Elements Span mullion 2715 mm
Declared design wind load + 1600 Pa
Table 12

Positive pressure (Pa) | p. 1 (mm) | p. 2 (mm) | p.3 (mm)
400 0.15 0.34 0.07
800 0.34 0.88 0.18
1200 0.54 1.50 0.30
1600 0.19 2.14 0.44
0 0.02 0.03 0.05
Negative pressure (Pa) | p. 1 (mm) | p. 2 (mm) | p. 3 (mm)
400 0.19 0.50 0.11
800 0.40 1.10 0.24
1200 0.62 1.74 0.39
1600 0.84 2.39 0.54
0 0.02 0.02 0.01

Table 13. Fronial displacements of measured characteristic points at different test pressure steps (cf. Fig. 41)

Mullien

Positive pressure Frgnta Misplacements (mm)3 dgfl:l::l:?cl)n Relative frontal
(Pa) p.1 (top) | p.2 (centre) p- deflection
(bottom) (mumn)
1600 0.19 2.14 0.44 1.83 1/1488
Frontal
Residual deformations within 1'h (mm) i‘?ﬁ;ﬁ“ﬁﬁ
(mm)
0 002 | 003 | 0.5 0.01
. Fronmtal displacements (mmn) Frontal .
Ne]%j:\g; ) L 2 (centre 0.3 deflebtion Regitge tf.rontal
press a p.l(top) | p.2 (centre {hotiom) finm) eflection
1600 0.84 2.39 0.54 1.70 1/1597
Frontal
Residual deformations within 1 h {mum) i?gﬁgnf 1}11
(mm)
0 0.02 | 0.02 | ¢.01 0.01

Table 14, Relative frontal deflections and residual deformations within 1 h of mullion of the sample tested under positive and

negative design load conditions (internal cbscrvation)

This Test Report complivs with siandard UNDCEDEN ISOVEC 17025
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3,00
Prova di
2,50 deformazione
in pressione
2,00 1,83
= -
£ ,
= o~
e 150 P
k=3 e
N 1,08, 7
2 1.00 - LS
[ 0,62 - Pt = B~ montante
a -
0.50 —
0232, - -
s
0,00 : ; ; o
400 800 1200 1600 Pressiene (Pa)
Table 15, Frontal deflections of mullion under positive pressure, under test pressures
3.00
N . Provadi
z50 . deformazione
| in depressione
2,00 \
—_ 1,70 :
£
= ]
£ -
o 1.50 -
5 1,24%.,. -
kS —
g ] i | — ®= mohtaite
% 1.00 W
a F P '
- f
- 5
.50 835~
» [
'i
|
0.00 T T T 1 ]
400 800 1200 1600 Depressione (Pa)

8.4.1

Table 14. Frontal deflections of mullion under negative pressure, under test pressures

Remarks on results

- In conformity with the performance requirements laid down at § 4 of standard EN 13116:2001, the frontal
deflections of the tested sample recorded under positive and negative design load conditions result to be
less than the smaller measure between 1/200 of the span of the considered framing member and 15 mm.
For the specific tested curtain walling, the limit results to be, for mullion at 15 mm, lower than 1/200 of
the relative width (equivalent 10 13.57 mm).

In conformity with the requirements laid down at § 4 of standard EN 13116:2001, the recorded frontal

deflections resulted to be temporary and recovered by a minimum of 95% within the allowed time period

of I h.

iy Texy Report complios with ssandard UNPCEDEN ISOAEC 17025
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8.5 Air permeability test (test D, cf. § 4)

DATE OF TEST LABORATORY ENVIRONMENTAL PARAMETERS
Temperature (°C) Relative humidity (%) Atmospheric pressure (kPa)
2015-10-30 T,=24.1 HR.=35.0 P.=10L.0
Table 17
8.5.1 Test under positive pressure
Positive Ai bility of the curtain wall
pressure 1t permeabiiity € curtair wa ¢ = air permeability of fixed part;
Q; Qy/A QL Q¢ A = air permeability per unit area of
Pa 3 . 2 3 fixed panels;
m /h m /h.m m/hm pane:s; . .
Q¢'L; — air permeability per unit length
50 0,76 0,10 0,05 of the fixed joint
100 1,13 0,15 0,08 ]
150 1,56 0,21 0,11
200 2,02 0,27 0,14
250 2,30 0,31 0,17
300 2,72 0,36 0,19
450 3,73 0,49 0,26
600 442 0,58 0,31
Table 18
mIm2h m3m2h
afaverall area ofoverall area
11 &

15 050

10 1 0.3

08 0.27

08 0.20

04 femmmmermereeme— 0,133

Pressione
positivalPa) »
) W0 450 00 480 600
Diagram 3

This Test Report complies with standard UNFCEDEN ISOJAEC 17025



Test Report No.o 1994-CPR-RP T304

8.5.2 Test under negative pressure

pge 36 0f 59 R &

Negative . o o Qr = air permcability of fixed part
pressure Air permeability of the curtain wall Q#A = air permeability per unit arca of
Qs Q7 A QoL fixed panels
Pa mj h m3 /h.mz m3 /A m Q¢L¢ = air permeability per nnit length
50 0.66 0.09 0.05 of the fixed joint
100 1.31 0.17 0.09
150 1.16 0.15 0.08
200 1.65 0.22 0.12
250 1.87 0.25 0.13
300 2.07 0.27 0.15
450 2.84 0.37 0.20
600 307 0.43 0.23
Table 19
area m3rm h of tength of
fixed joint
1 f
1.5
1.0 -- - ol s i
s - el . // e
06 / .~ 7-:? /
~Y )
V- 4
Pressione
negativa Pa) i
Rl 100 150 306 45N AN

8.5.3 Remarks on obtained results
In conformity with the performance requirements laid down at § 4 of standard EN 13116:2001, the positive
difference between the air permeability of the sample (curtain wall) measured at maximum pressure in the
first and second tests respectively, resulted to fall within the envisaged limits (0.3 m*/hm? or 0.1 m’/hm)
both under positive and negative pressure.

Diagram 4

This Test Repori complios witl standard UNTCEDEN ISOAEC 17025
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8.6 Watertightness test (test E, cf. § 4)
LABORATORY ENVIRONMENTAL PARAMETERS
DATE OF TEST Temperature (°C) Relative humidity (%) Waiter temperature (°C)

2015-10-30 T,=24.5 HR=35.0 T, =108
Table 20

Pressure (Pa) | Duration {min} Remarks
0 15
50
100
150
200
250
300
450
600
750
900
1050
1200
1350
1500

No walter scepage

Table 21

8.6.1 Remarks on obtained results
The watertightness classification obtained previously was confirmed.

8.7 Resistance to wind load test under increased load conditions - safety conditions (test F, cf.

§4

Observed structural damages or
degradations
n® 1 gust at + 2400 Pa none

n® 1 gust at — 2400 Pa | none
Table 22

8.7.1 Remarks on obtained results:
- In conformity with the performance requirements laid down at § 4 of standard EN 13116:2001, at the end
of the test performed under both positive and negative increased load, no permanent damage occurred to

elements and members making up the sample under test.
- In conformity with the performance requirements laid down at § 4 of standard EN 13116:2001, at the end

of the test performed under both positive and negative increased load, the elements making up the sample
under test (panels, glazing beads and decorative capping pieces) remained securely held and gaskets
remained in their place.

Thix Test Repoit camplios with standard UNTCEDEN ISO/AEC 17025
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Photo 1. Tested sample in the experimental setup

Photo 2. Tested sample undergoing watertightness test

This Test Roport complics with standard UNFCEFEN ISO/AEC 17025
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Test Classification | Obtained Class CA §
Scheme of the tested sample Test standard standard / |(sequence § 5.2.3 TR
requirements | EN 13830:2003)
l !_.JU vl
e i Paositive pressure: §
:“Lj“—‘—“““ A class A4 821.1
. i AT | BN 12153:2000 | EN 12152:2002
| permeability i
I L Negative §
ey, e ] pressure:
L L | Class Ad 8.2.2.1
] B
L3l iigi || Watertightness| EN 12155:2000 | EN 12154:1999 | class RE 1500 g g 1
o -t o
(e o4y —u—piy
- E Resistance 10 | g\ 151792000 | EX 13116:2001 De?ég&;?d: ﬁ?
3016 (H) x 2516(W) mm i : ' : : Increased load: | %o {’
2400Pa o

This Test Report does not represent either an evaluation the suitability of use or a certificate of product
conformity. The results obtained refer exclusively to the samples tested.

Technical Operator
Katia Foti
Matteo Mariolto

Technical Director

Giovanni Cavanna

----End of the Test Report No. 1994-CPR-RP1304----
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