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Basis 

Test sequence according to 
EN 13830 : 2003-09, Curtain wall-
ing – Product standard 
 
Test standards 
EN 12153 
EN 12155 
EN 12179 
FprEN 13050 

Representation 

 

Instructions for use  

The present test report serves  
to demonstrate the above charac-
teristics of curtain walling.  
 
1) According to the client, the fa-
cade originates from the con-
struction Sky Office Zagreb and 
was selected by the client as rep-
resentative building component. 

Validity 

The data and results provided re-
fer solely to the tested and de-
scribed specimen. 

The test does not allow any 
statement to be made on further 
characteristics of the present 
structure regarding performance 
and quality, in particular the ef-
fects of weathering and ageing. 

Notes on publication 

The ift-Guidance Sheet “Condi-
tions and Guidance for the Use of 
ift Test Documents" applies.  

Contents 

The report contains a total of  
62 pages 

1 Object  
2 Procedure 
3 Detailed results 
Annex 1 Photos 
Annex 2  Test record 
Annex 3 Documentation and 

processing instructions 
of the system  

 

Client Institute IGH d.d. 
Janka Rakuse 1, 

1000 - Zagreb  
Kroatien 

Product Double skin façade  

System SKY ED 105 BS 

Construction project1) Sky Office Zagreb 
Overall dimensions  
(W x H) 2,881 mm x 5,006 mm 

Frame material Aluminium profiles with thermal break 
  

Classification 
Test 

Facade Window 

Overal area Openable joint length *) 
 

EN 12152 

Air  
permeability 

A4 < 2.0 m³ / (h m) 

 
EN 12154 

Water-
tightness  

static 
R7 

 
FprEN 13050 

Watertight-
ness  

dynamic 
221 Pa / 662 Pa **) 

 

EN 13116 

Resistance 
to wind load 

 
Design load ± 0.88 kN/m²  ***) 

Safety load  ± 1.32 kN/m² ****) 

 
*) Classification not possible as per EN 12207. The requirements for air permeability of the test  
 chamber, as set out in EN 1026, Clause 7.2.1, were not fulfilled. 
**) The maximum test pressure (Pmax=662 Pa) and the minimum test pressure (Pmin=221 Pa) was  
 calculated according to the client from the highest for the curtain walling acceptable wind load 
 of ± 1765 Pa 
***) see Section 3.2.3 
****) see Section 3.2.7 

ift Rosenheim 
11 April 2011  
 
 

 

 
 

Jörn Peter Lass, Dipl.-Ing. (FH) 
Head of Testing Department 
Building Components 

Dirk Köberle, Dipl.-Ing. (FH) 
Operating Testing Officer 
Tightness & Wind Load 
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1 Object 

The unitised construction to be tested is composed of 2 individual units. The individual units 
are formed by coupling (split) mullions/transoms. The units are furthermore subdivided into a 
total of 6 smaller fields by horizontal bars. 
 
 
1.1 Description of test specimen 

Test specimen Double skin façade 

Facade manufacturer ZM-DAL d.o.o 

System SKY ED 105 BS 

Object Sky Office Zagreb 

Frame material Secondary façade: Aluminium profiles with thermal break 

Primary facade: Aluminium profiles  

Overall dimensions 2,881 mm x 5,006 mm 

Field grid dimensions 1,398 mm x 5,006 mm 

Subdivision see drawing 1 on page 6 

Profiles 

primary facade 

 

Profile material Aluminium as EN AW-6060, TEMPER T66, EN 755 

Surface treatment as Natural Anodized colour E6EV1, EN 12373-

1. Thickness of layers 18-23 micron, ISO 2360  

Profile system SKY ED 105 BS 

Overall casement dimensions 1,295 mm x 2,850 mm 

Frame member Profile No. ZMS 014 

Corner joint mitred, bonded and compressed using corner brackets 

Casement Profile No. ZMS 006 

Corner joint mitred, bonded and compressed using corner brackets 

Glazing bead Profile No. ZMP 011 

Corner joint mitred, clip-connection 

Infill panel type 1 Type: side-hung casement 

Number 1 pc., subdivision see drawing 1 on page 6 

Opening directions inwards opening  

Operating force 14 Nm 

Rebate seal  

  external Casement rebate seal, Item no. ZMB 002 (5 mm), EPDM, black, 

butt-jointed, corners sealed with elastic sealant 

  centre Centre gasket, Item No. ZMB 006, EPDM, black, mitred and 

bonded 

  internal Casement rebate seal, Item No. ZMB 022 (5 mm), EPDM, black, 

mitred and bonded 

Rebate drainage 2 slots of 5 x 15 mm in rebate, to outside without cover caps 

Glazing Insulating glass unit 

Glass thickness 36 mm 

Configuration 8/16/10 , for detailed description see drawing 20 on page 20 

  



Evidence of Performance: Air permeability, watertightness static, resistance to wind load 

Page 3 of 28 

Test Report No. 11-000026-PR01 (PB-B01-02-en-01) dated 11 April 2011 

Client Institute IGH d.d., HR-10000 Zagreb 
 

 

 

Q
:\

V
o

rg
ä

ng
e

\1
1

-0
00

02
6

 A
U

0
1_

 IG
H

 I
n

st
itu

te
\P

rü
fb

e
ric

h
t\1

1
-0

0
00

2
6 

IG
H

_
e

.d
o

c 
0

6
-0

5
 / 

56
4
 

Seals/gaskets  

  external Glazing gasket Item No. ZMB 001 (5 mm), EPDM, butt-jointed 

  internal Glazing gasket, Item No. ZMB 003 (7 mm), EPDM, mitred and 

bonded 

Vapour pressure equalisation 2 slots of 5 x 15 mm downwards, closed with elastic sealant, see 

Annex 1, Fig. 10 

Hardware GIESSE FUTURA 3D 170HP INVISIBILE 

Hinges / bearing Combined wing Futura 3D invisibile 130 kg Kit 

Combined with art. 04409 Loud capacity up to 170 kg 

Locking devices at bottom 1 pc.; at top 2 pcs; on lock side 5 pcs; on hinge side 4 

pcs. 

Locking distance max. 1,010 mm 

Infill panel type 2 fixed light with mounted and screw-fixed casement member  

Number 1 pc., subdivision see drawing 20 on page 20 

Casement Profile no. ZMP 031 

Corner joint mitred, bonded and compressed using corner brackets 

Rebate seal  

  internal Casement rebate seal , Item No. ZMB 022 (5 mm), EPDM, black, 

mitred and bonded 

Rebate drainage 2 slots of 5 x 15 mm in rebate, to outside without cover caps 

Glazing Insulating glass units 

Glass thickness 36 mm 

Configuration 8/16/10 , for detailed description see drawing 13 on page 15 

Supplementary profile Thermal break profile Item TECHNOFORM No. 986200, No. 

986300, clip-connection, butt-jointed, material PA 66GF25 – dry 

impact resistant *) 

Seals/gaskets  

  external Glazing gasket Item No. ZMB 011, EPDM, butt-jointed 

  internal Glazing gasket Item No. ZMB 004 , EPDM, mitred and bonded 

Fittings on sides: 4 pcs. on each side 

Fittings spaced at max. 816 mm, see drawing 4 on page 8 

Infill panel Type 3 Spandrel panel / floor panel 

Structure from outside External:  

Aluminium sheet Slitina 1050, Temper H14, EN 573, EN 485, EN 

10204-3.1*) 

Aluminium end plate t = 2 mm, E6EV1 

Fire-rated panel Promatect-H, W 90, t = 8 mm *) 

PROMATECT-H, HRN DIN 4102-A1*) 

Infill panel 

Frame construction in HOP 50 x 100 x 50 x 4 mm RST 

Thermal insulation:  

Airrock HD 100 mm A1, HRN EN 13162.2002 *) 

Internal: 

Fire-rated panel Promatect – H, W 90, t = 8 mm *) 

Aluminium end plate t = 2 mm, E6EV1 

Aluminium sheet Slitina 1050, Temper H14, EN 573, EN 485, EN 
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10204-3.1*) 

Additional measures: 

Coupling joints internally masked with self-adhesive sealing 

membrane Terofol (M+S) vapour tight  

Additional profiles:  

Lamella element screwed in cavity of double skin facade, see 18 

and 19 on page 19 

Connecting profile No. ZMP 021 with gasket, Item No. ZMB 004 

(4 mm), EPDM, butt-jointed. 

Connecting profile mechanically connected to panel joint sealed 

using elastic sealant 

Glazing bead profile No. ZMP 042 with gasket, Item No. ZMB 001 

(5 mm), EPDM, butt-jointed. 

Connecting profile mechanically connected to panel joint sealed 

with elastic sealant, internal 

Joint additionally masked with self-adhesive membrane Terofol 

(M+S) vapour tight 

Fixing brackets Type, see Annex 1, Fig. 20 

Additional measures: 

Facade brackets continuously masked around perimeter with 

self-adhesive sealing membrane Terofol (M+S) vapour tight  

Facade cavity various aluminium end plates and ventilation sheets mechanically 

connected to primary façade, for details see drawings  

 Cladding of primary and secondary facade 

cover profile on side (cladding): 

aluminium end plates: t = 1.5 mm, overlap rivets, joints sealed 

with elastic sealant, for more details, see drawing 16, page 18 

cover profile on top and bottom (cladding) 

aluminium end plates, for more details, see drawing 6, page 10  

and drawing 11, page 13 

Profiles 

Secondary facade 

 

Profile material Aluminium as EN AW-6060, TEMPER T66 

Surface treatment as Natural Anodized colour E6EV1, EN 12373-

1. Thickness of layers 18-23 micron, ISO 2360 *) 

Coupling (split) frame Profile No. ZMP 037 

Corner joint mitred, bonded and compressed using corner brackets 

Glazing bead Profile No. ZMP 030 

Corner joint mitred, clip-connection 

Note: without mechanical retention 

Glazing  

Thickness 10 mm 

Configuration Tempered safety glas Optiwhite TSG ( heat-soak-test) 

Seals/gaskets  

  external Glazing gasket, Item No. ZMB 001 (5 mm), EPDM, butt-jointed 
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  internal Glazing gasket, Item No. ZMB 003 (7 mm), EPDM, mitred and 

bonded 

Vapour pressure equalisation 2 slots of 5 x15 mm downwards, in glazing bead of each unit 

Unit gaskets  

Horizontal Internal: coupling gasket Item No. ZMB 021, EPDM 

Corner design Internal: butt-jointed to vertical coupling gasket, ends not sealed 

with elastic sealant and secured against slipping. 

Vertical Internal: glazing gasket Item No. ZMB 021, EPDM continuous, 

ends not secured against slipping 

Corner design Internal: vertical coupling gasket Item No. ZMB 021, EPDM con-

tinuous, ends not secured against slipping 

Fixing brackets Type, see Annex 1 , Fig. 29 
 
For details of test specimens (e.g.: profiles, sealing systems, glazing, drainage and ventila-
tion options) refer to the sectional drawings and Annex 3. Manufacturer data are marked 
with*). 
 
 
1.2 Representation of test specimen 

The drawings are based on unchanged documentation provided by the client and have not 
been checked fully and in detail for technical correctness. 
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Drawing 1 Seen from outside with section lines 

 
Drawing 2 Horizontal section C-C 
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Drawing 3 Vertical section A-A 
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Drawing 4 Vertical section B-B 
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Drawing 5 Detail vertical section D-1501B-V 
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Drawing 6 Detail A vertical section D-1501B-V  

 
 

 
Drawing 7 Detail B vertical section D-1501B-V 
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Drawing 8 Detail vertical section D-1401B-V 
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Drawing 9 Detail C vertical section D-1401B-V 

 

 
Drawing 10 Detail D vertical section D-1401B-V 



Evidence of Performance: Air permeability, watertightness static, resistance to wind load 

Page 13 of 28 

Test Report No. 11-000026-PR01 (PB-B01-02-en-01) dated 11 April 2011 

Client Institute IGH d.d., HR-10000 Zagreb 
 

 

 

Q
:\

V
o

rg
ä

ng
e

\1
1

-0
00

02
6

 A
U

0
1_

 IG
H

 I
n

st
itu

te
\P

rü
fb

e
ric

h
t\1

1
-0

0
00

2
6 

IG
H

_
e

.d
o

c 
0

6
-0

5
 / 

56
4
 

 
Drawing 11 Detail E vertical section D-1401B-V 
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Drawing 12 Detail horizontal section D-1401A-H 
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Drawing 13 Detail horizontal section D-1401B-H 
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Drawing 14 Detail horizontal section D-1401C-H 
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Drawing 15 Detail horizontal section D-1501C-H 
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Drawing 16 Detail of facade fixing (sides) 

 

 
Drawing 17 Detail of facade fixing (unit coupling) 
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Drawing 18 Detail of facade fixing (sliding bearings) 

 
 

 
Drawing 19 Detail of facade fixing (fixed bearings) 
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Drawing 20 Horizontal contour of facade floors for testing element (primary facade) 
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Drawing 21 Horizontal contour of facade floors for testing element (secondary facade) 
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2 Procedure 

The tests were carried out of the ift-façade test rig in Deggendorf. ift Rosenheim operates 
this test rig. The instruments of the test rig and additional equipment are calibrated annually. 
 
 
2.1 Method/s 

Basis of test sequence 

EN 13830:2003 – 09 Curtain walling – Product standard 

Test standards 

EN 12153:2000-06 Curtain walling – Air permeability – Test method, 

EN 12155:2000-06 Curtain walling – Watertightness – Laboratory test under static 
pressure, 

EN 12179:2000-06 Curtain walling – Resistance to wind load – Test method, 

FprEN 13050 : 2010-12 Curtain walling - Watertightness – Laboratory test under dy-
namic condition of air pressure and water spray, 

Classification standards 

EN 12152:2002-02 Curtain walling – Air permeability – Requirements and classifi-
cation, 

EN 12154:1999-12 Curtain walling – Watertightness – Requirements and classifi-
cation, 

EN 13116:2001-07 Curtain walling – Resistance to wind load – Requirements, 

Boundary conditions as specified by the standard requirements.  
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Test sequence according product standard EN 13830 – Clause 5.3.2 

1) Air permeability at up to 600 Pa 

2) Watertightness under static pressure at up to 600 Pa 

3) Deflection under wind load (design load according to EN 1991-1-4  1765 Pa ≙ ± 
1.765 kN/m²) 

4) Repeat test of air permeability at up to 600 Pa 

5) Repeat test of watertightness under static pressure at up to 600 Pa 1) 

6) Dynamic watertightness test (221 Pa / 662 Pa) 

7) Safety test 2) at up to ± 1985 Pa ≙ ± 1.985 kN/m²  

8) Disassembly and inspection 

 
1) Classification included the repeat test. 
2) see Section 3.2.7 
 
 
2.2 Testing 

The client has submitted to the ift a sampling report dated 17 February 2011. 
 
Sampling by the client 
Manufacturer Company ZM-DAL d.o.o. 
Delivery of specimen Manufacture and assembly of facade by the client in calendar 

weeks 5 and 6 / 2011 
Test date 17 February 2011 
 
The test was witnessed by: 
Mr. Kusević Institut IGH d.d. 
Mr. Adum Co. Dalekovod d.d. 
Mr Batinica Co. ZM – DAL d.o.o 
Mrs Drmić Architektur Design Horizont d.o.o. 
  
Test engineer:  
Dipl.-Ing. (FH) Dirk Köberle ift Centre Windows and Facades  
 
 
2.3 Test equipment 

Test rig Device No. 22822 
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3 Detailed results 

3.1 Summary of results 

Table 1 Summary of results 

Test Type of test 
Classification 

standard 
Classification 

Air permeability facade element, re-
lated to the overall area of the curtain 
walling 

EN 12152 A4 
1.  

Air permeability window EN 12207 
openable joint length*) 

< 2,0 m³ / h m 

2.  Watertightness under static pressure 
facade element 

EN 12154 R7 

3.  Deflection under wind load 
EN 13116 

< l / 200 or 15 mm at 
  0.88 kN/m² **) 

4.  Repeat test of air permeability EN 12152 A4 

5.  Repeat test of watertightness under 
static pressure: facade element, re-
lated to the overall area of  the curtain 
walling 

EN 12154 R7 

6.  Dynamic watertightness test FprEN 13050 221 Pa / 662 Pa 

7.  Safety test EN 13116 ± 1.32 kN/m² ***) 

8.  Disassembly and inspection 
 

Specimen corresponds with the 
drawings, no unallowed water 

penetration into the construction 

 
*)   Classification not possible as per EN 12207. The requirements for air permeability of the test chamber, as set out in  
      EN 1026, Clause 7.2.1, were not fulfilled.  
**)  see Section 3.2.3 
***) see Section 3.2.7 
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3.2 Comments on test 

3.2.1 Air permeability 

Prior to testing, the mounted facade element was covered with a film to eliminate all leak-
ages on the facade. The leakages of the test rig system were determined by zero measure-
ment. Thereafter the film was removed three pressure pulses with 660 Pa were applied to 
the facade and released as set out by the standard, followed by air permeability measure-
ments. Air permeability was tested at up to a test pressure differential of 600 Pa. Measured 
values are listed in test record, Annex 2, page 1 and page 2. The values were obtained by 
the difference method, where the measured air permeability obtained from zero measure-
ment is deducted from the air permeability of the facade. 
 
The values obtained were below the limit curve for class A4 at a test pressure differential of 
600 Pa below the maximum permissible air permeability of 1.5 m³/(h m²), related to the over-
all area of the curtain walling. Reference to the joint length of fixed joints was not possible, 
because most joints in the opaque area were masked with self-adhesive sealing membrane 
Terofol (M+S) vapour tight. 
 
For this measurement of the facade the casements were initially covered with adhesive tape. 
For air permeability measurement of the functional joint of the insert windows, the adhesive 
tape was removed and the window tested again. Air permeability of the insert windows were 
determined from the differences of the measurements carried out.  
 
The permitted maximum value of 2.0 m³/(h m) referring to the openable joint length was not 
exceeded. The records are presented on page 3 of Annex 2. Classification was not possible 
as per EN 12207. The requirements for air permeability of the test chamber, as set out in EN 
1026, Clause 7.2.1, were not fulfilled. 
 
 
3.2.2 Watertightness under static pressure 

Watertightness under static pressure was tested at up to a test pressure differential of 
600 Pa. No water penetration into the facade construction was detected.  
 
 
3.2.3 Deflection under wind load 

Deflections were measured at positive wind pressure at up to + 1765 Pa and negative pres-
sure at up to – 1765 Pa. As per EN 13116, the frontal deflection of the profiles between 
structural support points must be determined. Layout and description of the measurement 
points are given in Fig. 1. 

Page 4 of Annex 2 contains the deformations obtained. Furthermore, the effective deflection 
is presented. The effective deflection, under positive and negative design loads, were effec-
tive of structural support.  
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The requirements for the permissible wind load of ± 1.765 kN/m² specified by the client were 
not fulfilled. 
 
As can be seen from test report, page 4 Annex 2, the requirements as per EN 13116, Clause 
4.3.1 for frontal deflection were fulfilled only for a wind load of ± 0,88 kN/m². 
 
 

 
Fig. 1 Layout of measurement points  

Measurement points 1: frame profile at structural point (sliding bearings) 
Measurement points 2: Frame profile in centre of grid 
Measurement points 3: frame profile at structural point (fixed bearings) 
 
 
3.2.4 Repeat test of air permeability 

The result of the first test was confirmed. The values obtained at a test pressure differential 
of 600 Pa were below the maximum permitted air permeability of 1.5 m³/(h m²) related to the 
overall area.  
 

M1 

M2 

M3 

M3 

M2 

M1 
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3.2.5 Repeat test of watertightness 

The specimen was tested at up to a test pressure differential of 600 Pa. 
No water penetration through the facade construction was detected. 
 
 
3.2.6 Watertightness under dynamic air pressure 

Using a movable wind generator located at approx. 65 cm distance from the test specimen, 
all areas of the facade are exposed to a regulated turbulent air flow and simultaneously to a 
water spray operation at a rate of 2 l/min m2. The velocity of the air flow at a distance of 
approx. 20 mm from the end of the air channel is approx. 20 m/sec. At the same time, nega-
tive pressures alternating between - 221 Pa / - 662 Pa every 5 1 sec. are generated in the 
test chamber. The time required by the test to cover all joints was approx. 20 minutes. 
No water penetration was detected. 
 

 
Fig. 2 View with layout of the tested area (seen from outside)  
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3.2.7 Safety test 

The test specimen was exposed to positive and negative wind loads applying 150 % of the 
design wind loads of  1.985 kN/m² for a period of 15 sec. each, as set out by EN 1991-1-4, 
respectively.  
 
No breakages or any other visible changes were detected.  
 
Note:  
Due to the strong deflection of the frame profiles of the primary facade, it was agreed with 
company ZM-DAL d.o.o. to reduce the safety wind load to ± 1.985 kN/m², see test record, 
Annex 2.  
 
Safety load was classified as per EN 13116 and is stated as 1.5 times (1.32 kN/m²) the per-
missible wind load (0.88 kN/m²). 
 
 
3.2.8 Disassembly and inspection 

After conclusion of the test, several glazed fields were deglazed. 
 
No unallowed traces of water were detected in the rebate platform. 
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Fig. 1 Facade mounted in test rig Fig. 2 Façade with film suspended in front for 
zero measurement 

Fig. 3 Facade with water spray grid  Fig. 4 Dynamic watertightness test 
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Fig. 5 Corner design of internal glazing 
gasket 

Fig. 6 Corner design of centre seal 

 

Fig. 7 Corner design of casement rebate seal Fig. 8 Corner design of external glazing 
gasket 

 

Fig. 9 Closing devices of side-hung casement Fig. 10 Vapour pressure equalisation of open-
ings closed with elastic sealant 
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Fig. 11 Corner design of internal glazing 
gasket 

Fig. 12 Rebate drainage 

 

Fig. 13 Vapour pressure equalisation of fixed 
light 

Fig. 14 Drainage slot in facade cavity 

 

Fig. 15 External coupling gasket not bonded 
at intersection 

Fig. 16 External coupling gasket not bonded 
at T-joint 
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Fig. 17 Coupling joints internally masked with 
sealing membrane Terofol (M+S) 
vapour tight 

Fig. 18 Joints sealed internally with elastic 
sealant  

Fig. 19 Cross joint internally masked with seal-
ing membrane Terofol (M+S) vapour 
tight 

Fig. 20 Fixing brackets internally masked with 
sealing membrane Terofol (M+S) 
vapour tight 
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Fig. 21 Disassembly of test specimen Fig. 22  Unit coupling 

  

Fig. 23 Sealing of primary facade at coupling Fig. 24 Substructure with metal sheets at base 
point 
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Fig. 25 horizontal unit coupling Fig. 26 Hook-on, fixing brackets of secondary 
facade 

  

Fig. 27 Lamella grating between double skin 
facade 

Fig. 28 Vertical unit coupling of secondary fa-
cade 

 

Fig. 29 Fixing of secondary facade Fig. 30 Dismantled facade unit 
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