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1. PREFACE 

This report comprises of tests and results, which were performed by FTI Facade Testing Institute at the 

address; Çakıl Mah. Şehit Teğmen Tamer Aydın Sok. No: 76 34540 Çatalca - Istanbul / TURKIYE.  

Test sample name is “ BG60 Curtain Wall Stick System Hidden Inward Sash “ which has been designed and 

constructed by Burak Alüminyum San. ve Tic. A.Ş. 

Tests were carried out on 22-23 / 03 / 2018 for the determination of air infiltration, water penetration (under 

static pressure), wind load resistance and extreme wind load resistance performances.  

Test sample has been sent to FTI Façade Testing Institute’s testing laboratories on 22 / 03 / 2018. 

 

2. CLIENT 

Burak Alüminyum San. ve Tic. A.Ş. 

Orta Mah. Hamdi Efendi Sok. No:16 D:32 İztower  34880 

Kartal / İstanbul / TÜRKİYE 

3. TEST METHODS 

The above mentioned tests have been carried out and classified on the standard indicated below.  

Document No Date of Press Subject of Document 

TS EN 13830 10.2015 Curtain Walling – Product Standard  

TS EN 12153 11.2006 Curtain Walling – Air Permeability – Test Method  

TS EN 12152 12.2004 Curtain Walling – Air Permeability – Performance Requirement and Classification 

TS EN 1026 07.2016 Windows and doors - Air permeability - Test method 

TS EN 12207 03.2004 Windows and doors – Air Permeability - Classification 

TS EN 12155 03.2005 Curtain Walling – Watertightness – Laboratory Tests Under Static Pressure 

TS EN 12154 04.2004 Curtain Walling – Watertightness – Performance Requirements and Classification 

TS EN 12179 11.2000 Curtain Walling – Resistance to Wind Load – Test Method 

 
4. TEST DATE AND PARTICIPANTS 

Tests were performed on 22-23 / 03 / 2018 by the followings:  

Öner ARSLAN  FTI             Laboratory Manager 

Sinan BAYRAKTAR FTI  Testing Engineer 

Nilay BULUT  FTI  Testing Engineer 

 

and the witnesses;  

Hüseyin GÜRSOY                     Burak Alüminyum San. ve Tic. A.Ş. 
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5. DESCRIPTION OF TEST SAMPLE 

Type of sample Curtain Wall 

System name BG60 Stick System Hidden Inward Sash 

Dimensions of sample 2100 mm x 3800 mm 

Surface area of sample 7,98 m2 

Fixed joint length 50,72 m 

Dimensions of sash 1 700 mm x 1500 mm 

Area of sash 1 1,05 m2 

Operable joint length 4,40 m 

Glass Type  

Vision & Sash Glass Type 6mm Float Transparent Glass + 20 mm Air Space + 6 mm Float 

Transparent Glass 

   * Please refer to the annexes for the system details. 

 

 
6. CONDITIONS 

Date : 22 / 03 / 2018 23 / 03 / 2018 

Local Temperature  (ºC) : 19 18 

Atmospheric  Pressure  (Mbar) : 1014 1016 

Ambient Humidity  (%) : 63 65 

    

7. TEST PERFORMANCE 

7.1. Pressure Sequence 

STEPS POSITIVE PRESSURE (Pa) NEGATIVE PRESSURE (Pa) 

1 PA 600 600 

2 PW 1500 - 

3 PD 2000 2000 

5 PE 3000 3000 

PA: Pressure for Airtightness   ;   PW: Pressure for Watertightness ;   

PD: Design Pressure               ;   PE: Extreme Pressure 

7.2. Air Permeability 

Before starting the test, 3 pulses at 660 Pa is applied to the sample. During the tests, the pressure at the 

following values is applied for 10 seconds. The following data includes the values of the system after tare. 
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Test No: 2018.964.09-10 / 22.03.2018 (positive & negative pressure)       

 

Test No: 2018.964.09-10 / 22.03.2018 (positive & negative pressure)       

50 100 150 200 250 300 450 600

Positive Pressure 0,24 0,39 0,42 0,51 0,60 0,66 0,83 1,03

Negative Pressure 0,19 0,34 0,41 0,46 0,61 0,67 0,83 0,98

Classification 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
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Air leakage measurements based on overall area

50 100 150 200 250 300 450 600

Positive Pressure 0,03 0,05 0,06 0,07 0,07 0,08 0,11 0,14

Negative Pressure 0,03 0,05 0,06 0,06 0,07 0,08 0,11 0,14

Classification 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
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Air leakage measurements based on fixed joint length
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Test No: 2018.964.11-12 / 22.03.2018 (positive & negative pressure)       

 

 

Test No: 2018.964.11-12 / 22.03.2018 (positive & negative pressure)       

 

50 100 150 200 250 300 450 600

Positive Pressure 0,33 0,64 0,45 0,61 0,95 1,10 0,84 1,12

Negative Pressure 0,11 0,19 0,05 0,50 1,12 1,07 1,04 0,89

Classification 65,5 65,5 65,5 56 56 30 30 10
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Air leakage measurements based on overall area for operable parts

50 100 150 200 250 300 450 600

Positive Pressure 0,08 0,15 0,11 0,15 0,23 0,26 0,20 0,27

Negative Pressure 0,03 0,05 0,01 0,12 0,27 0,25 0,25 0,21

Classification 16,3 16,3 16,3 14 14 14 7,5 2,5
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Air leakage measurements based on operable joint length
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7.3. Watertightness Under Static Pressure 

Before starting the test, 3 pulses at 1650 Pa were applied to the sample. Waiting duration between each 

impacts were 3 seconds. An adjustable device for spraying water 2,0 l/m2.min so that a constant and 

continuous film was applied to the outside surface of the specimen.  

The amount of water applied to the façade = 2,0 l/min x 7,98 m2 =15,96 (l.m2 /min).  

Observations 

Pressure Value 
(Pa) 

Time Period 
(min) 

Observations 

0 15 No water leakage was observed. 

50 5 No water leakage was observed. 

100 5 No water leakage was observed. 

150 5 No water leakage was observed. 

200 5 No water leakage was observed. 

300 5 No water leakage was observed. 

450 5 No water leakage was observed. 

600 5 No water leakage was observed. 

750 5 No water leakage was observed. 

900 5 No water leakage was observed. 

1050 5 No water leakage was observed. 

1200 5 No water leakage was observed. 

1350 5 No water leakage was observed. 

1500 5 No water leakage was observed. 

Test No: 2018.964.14 / 23.03.2018 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 
                                    Photo 01. A view of the specimen while watertightness testing 
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Photo 02. A view of the specimen while watertightness testing 

 
7.4. Resistance to Wind Load 

Design loads of the specimen is 2000 Pa for positive and negative pressure. So, the preload pulses was 1000 

Pa and the pressure steps were 500 Pa, 1000 Pa, 1500 Pa and 2000 Pa for positive and negative pressures.  

Sensor placements are shown below Figure 1.  

Sensor positions: Vertical distance for mullion at middle axis, interstory height L = 3800 mm 

Under the imposed wind loads only the maximum frontal deflection (d) of the curtain walling’s framing 

members shall not exceed the following limits: 

 d ≤ L /200, if L ≤ 3000 mm; 

 d ≤ 5 mm + L /300, if 3000 mm < L < 7500 mm; 

 d ≤ L /250, if L ≥ 7500 mm 

 

Vertical  d = [ (3800 / 300) mm + 5 mm]= 17,66  mm 

λ1 (for positive pressure) & λ2 (for negative pressure) deflection values shall be smaller then d limit value. 

Related results are in below tables. 
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Test No: 2018.964.15 / 23.03.2018  

 
 
 

 
Test No: 2018.964.15 / 23.03.2018  

 

0 500 1000 1500 2000

Sensor 1 0 0,34 0,78 1,25 1,83

Sensor2 0 2,63 6,13 9,95 14,03

Sensor3 0 0,33 0,89 1,73 2,88

Frontal Deflection 0 2,29 5,29 8,46 11,68

Classification 17,66 17,66 17,66 17,66 17,66

0

2

4

6

8

10

12

14

16

18

D
e

fl
e

ct
io

n
 (

m
m

)

Test Pressure (Pa)

Deflection Measurements at Positive Wind Load

0 10 20 30 40 50 60

Sensor 1 0,02 0,02 0,02 0,02 0,02 0,02 0,02

Sensor 2 0,24 0,24 0,24 0,24 0,24 0,24 0,24

Sensor 3 0,04 0,04 0,04 0,04 0,04 0,04 0,04

Frontal Deflection 0,21 0,21 0,21 0,21 0,21 0,21 0,21
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Residual Deformation After Positive Wind Load Test



 

Accreditation Nr. AB-0531-T 10/33 

Report Nr. 020.1056.1 / 2018  

Date 29.03.2018  

F 15.20 REV NO: C EKİM 2016  

  

 
Test No: 2018.964.16 / 23.03.2018  

 

 
 

 

Test No: 2018.964.16 / 23.03.2018  
 
 
 
 
 
 
 
 
 

0 500 1000 1500 2000

Sensor 1 0 0,26 0,59 0,99 1,4

Sensor2 0 2,29 4,85 8,57 12,32

Sensor3 0 0,35 0,76 1,37 1,88

Frontal Deflection 0 1,99 4,18 7,39 10,69

Classification 17,66 17,66 17,66 17,66 17,66
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Deflection Measurements at Negative Wind Load

0 10 20 30 40 50 60

Sensor 1 0 0,14 0,14 0,14 0,14 0,14 0,14

Sensor 2 0 1,26 1,26 1,26 1,26 1,26 1,26

Sensor 3 0 0,64 0,64 0,64 0,64 0,64 0,64

Frontal Deflection 0 0,87 0,87 0,87 0,87 0,87 0,87
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Residual Deformation After Negative Wind Load Test
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Figure 1. The view of sample with sensor placements ( Internal View ) 

 

 

 

 

 

 

 

 

 

 

Photo 3. A view of Sensor-1 
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Photo 4. A view of Sensor-2 
 

 

 

 

 

 

 

 

 

 

 

Photo5. A view of Sensor-3 
 

 
7.5. Air Permeability (Repeat) 

Before starting the test, 3 pulses at 660 Pa is applied to the sample. During the tests, the pressure at the 

following values is applied for 10 seconds. The following data includes the values of the system after tare.  
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Test No: 2018.964.17-18 / 23.03.2018 (positive & negative pressure)       

 

Test No: 2018.964.17-18 / 23.03.2018 (positive & negative pressure)       

 

50 100 150 200 250 300 450 600

Positive Pressure 0,17 0,26 0,30 0,37 0,40 0,47 0,62 0,75

Negative Pressure 0,17 0,25 0,34 0,38 0,44 0,52 0,67 0,82

Classification 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50
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Air leakage measurements based on overall area

50 100 150 200 250 300 450 600

Positive Pressure 0,03 0,05 0,06 0,07 0,07 0,08 0,11 0,14

Negative Pressure 0,03 0,05 0,06 0,06 0,07 0,08 0,11 0,14

Classification 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
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Air leakage measurements based on fixed joint length
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Test No: 2018.964.11-12 / 22.03.2018 (positive & negative pressure)       

 

Test No: 2018.964.11-12 / 22.03.2018 (positive & negative pressure)       

 

 

50 100 150 200 250 300 450 600

Positive Pressure 0,17 0,38 0,47 0,49 0,50 0,40 0,77 1,00

Negative Pressure 0,05 0,50 0,51 0,12 0,14 0,03 0,19 0,37

Classification 65,5 65,5 65,5 56 56 56 30 10
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Air leakage measurements based on overall area for operable parts

50 100 150 200 250 300 450 600

Positive Pressure 0,04 0,09 0,11 0,12 0,12 0,10 0,18 0,24

Negative Pressure 0,01 0,12 0,12 0,03 0,03 0,01 0,05 0,09

Classification 16,3 16,3 16,3 14 14 14 7,5 2,5
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Air leakage measurements based on operable joint length
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7.6. Watertightness - Static Pressure (Repeat) 

Before starting the test, 3 pulses at 1350 Pa were applied to the sample. Waiting duration between each 

impacts were 3 seconds. An adjustable device for spraying water 2,0 l/m2.min so that a constant and 

continuous film was applied to the outside surface of the specimen.  

The amount of water applied to the façade = 2,0 l/min x 7,98 m2 =15,96 (l.m2 /min). 

Observations 

Pressure Value 
(Pa) 

Time Period 
(min) 

Observations 

0 15 No water leakage was observed. 

50 5 No water leakage was observed. 

100 5 No water leakage was observed. 

150 5 No water leakage was observed. 

200 5 No water leakage was observed. 

300 5 No water leakage was observed. 

450 5 No water leakage was observed. 

600 5 No water leakage was observed. 

750 5 No water leakage was observed. 

900  5 No water leakage was observed. 

1050 5 No water leakage was observed. 

1200 5 No water leakage was observed. 

1350 5 No water leakage was observed. 

Test No: 2018.964.19 / 23.03.2018 

7.7. Extreme Load 

In this test, 1,5 times design load was applied to the sample.  

Test Pressure 
 Applied 

Observations 
Positive Negative 

PE  

+ 3000 Pa - No damage was observed on the sample. 

- - 3000 Pa No damage was observed on the sample. 

Test No: 2018.964.20 / 23.03.2018 
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8. RESULT 
 
 

 
 
 
 
 
 
 
 
 
 

 CONDITIONS RESULTS CLASS FINAL 

AIR 
PERMEABILITY 

TS EN 12152 

at 600 Pa  < 1,5 m³/(h.m²) overall area 
at 600 Pa < 0,5 m³/(h.m) fixed joint length 

Positive Pressure 
1,03 
0,14 

A4 

A4 

at 600 Pa  < 1,5 m³/(h.m²) overall area 
at 600 Pa  < 0,5 m³/(h.m) fixed joint ength 

Negative Pressure 
0,98 
0,14 

A4 

AIR 
PERMEABILITY 

TS EN 12207 

at 600 Pa < 10 m³/(h.m²) overall area for operable parts 
at 600 Pa < 2,5 m³/(h.m) operable joint length 

Positive Pressure 
1,12 
0,27 

Class 4 

Class 4 

at 600 Pa  < 10 m³/(h.m²)  overall area for operable parts 
at 600 Pa  < 2,5 m³/(h.m) operable joint length 

Negative Pressure 
0,89 

0,21
Class 4 

WATER- 
TIGHTNESS 

(Static Pressure) 
TS EN 12154 

There should be no water leakage at 1500 Pa There was no water leakage. RE 1500 

RESISTANCE TO 
WIND LOAD  
TS EN 13830 

 ( Design Load ) 

+1200 Pa 
d = (L / 300 mm + 5 mm) = 17,66 , λ1 < d 

Positive 
Pressure 

λ1 = 11,68 mm 

OK 
-1200 Pa 

d = (L / 300 mm + 5 mm) = 17,66 , λ2 < d 
Negative 
Pressure 

λ2 =10,69 mm 

AIR 
PERMEABILITY 

TS EN 12152 
( Repeat ) 

at 600 Pa < 1,5  m³/(h.m²)  overall area 
at 600 Pa < 0,5  m³/(h.m)  fixed joint length 

Positive Pressure 
0,75 
0,14 

A4 

A4 

at 600 Pa < 1,5  m³/(h.m²)  overall area 
at 600 Pa < 0,5  m³/(h.m)  fixed joint length 

Negative Pressure 
0,82 
0,14 

A4 

AIR 
PERMEABILITY 

TS EN 12207 

at 600 Pa < 10 m³/(h.m²) overall area for operable parts 
at 600 Pa < 2,5 m³/(h.m) operable joint length 

Positive Pressure 
1,00 
0,24 

Class 4 

Class 4 

at 600 Pa  < 10 m³/(h.m²)  overall area for operable parts 
at 600 Pa  < 2,5 m³/(h.m) operable joint length 

Negative Pressure 
0,37 

0,09 
Class 4 

WATER- 
TIGHTNESS 

(Static Pressure) 
TS EN 12154 

( Repeat ) 

There should be no water leakage at 1350 Pa. There was no water leakage RE 1350 

RESISTANCE TO 
SAFETY LOAD 
TS EN 12179 

There should be no damage at 
+3000 Pa and -3000 Pa. 

There was no damage on the 
sample. 

OK 
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9. TEST PHOTOS 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Preparation process of sample 

 
 
 

 
 
 
 
 
 
 
 
 

 
Preparation process of sample 

 

 
 

 
 
 
 
 
 
 
 
 
 

 Testing process 

 

 
 
 
 
 
 
 
 
 
 
 
 

 Testing process 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Testing process 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Testing process 
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Testing process 
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