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Test object 

Client: BİLKA otomatik kapi sistemleri - ISODOOR 

Product name: Industrial Door, ISO-E 

Type of door: Overhead, sectional door 

Daylight size: Width 4000 mm, Height 3380 mm 

The door was supplied and installed by the client in the opening of an airtight chamber, with 

its exterior facing inwards towards the chamber, see description and figures in appendix 1. 

Summary of classification 

Air permeability according to EN 12426:2000:                          Class 2 

Resistance to water penetration according to EN 12425:2000:                         Class 3, 110 Pa 

Resistance to wind load according to EN 12424:2000:                          Class 3  

Test procedure 

Air permeability 

A positive air pressure was established in the chamber and the air leakage was measured at 

50 Pa. 

The tests were carried out in accordance with EN 12427:2000. 

Resistance to water penetration 

Water was applied through three horizontal rows of nozzles with ten nozzles on each row. The 

upper row supplied 2±0.2 l/min of water per nozzle. The two lower rows supplied 1±0.1 l/min 

of water per nozzle. 

The test was carried out in accordance with EN 12489:2000. 

Resistance to wind load 

The door was tested in an air pressure chamber. Before the test measures were taken to 

minimize air leakage in the door and its supporting construction. The air pressure in the test 

chamber was increased in steps in accordance with the different classes given in EN 

12424:2000. 

The test was carried out in accordance with EN 12444:2000. 
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Test results 

Air permeability 

Leakage at 50 Pa positive pressure:  6,2 m³/h,m²                                             

Classification according to EN 12426:2000:            Class 2 

Resistance to water penetration 

The test was interrupted after 130 Pa and 45 minutes. 

 
Figure 1. The door as seen from inside. 

 

Air pressure 

(Pa) 
Time (min) 

Degree of water leakage at location 

A B C D E F 

0 0-10 3 0 0 0 0 0 

10 11-15 3 0 0 0 0 0 

30 16-20 3 3 0 0 0 0 

50 21-25 3 3 0 0 0 0 

70 26-30 3 3 2 0 0 0 

90 31-35 3 3 3 3 0 0 

110 35-40 3 3 3 3 3 0 

130 41-45 3 3 3 3 3 2 
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Location of leakage:            Degree of water leakage:                    

A: Leakage at the edge of the bottom sealing     0:  No leak                                                                              

B:  Leakage at the edge of the bottom sealing                     1:  One clinging drop 

C: Leakage between the panels at the edge          2:  Two or more falling or chain drops 

D: Leakage between the panels at the edge       3:  Runs                                       

E: Leakage between the panels at the edge                   4:  Considerable flow 

F: Water splash on the floor from leakage D and E                  

           

Failure according to leakage, location F. 

Classification according to EN 12425:2000:                         Class 3, 110 Pa 

Resistance to wind load 

The test was interrupted after the inner pressure step at 1100 Pa. After the test the screws to the 

side hinges had started to come loose from the panel and the side hinges had started to be 

deformed. 

No visible deformations were noted at pressure step, 965 Pa. 

Classification according to EN 12424:2000:                            Class 3 

Conditions of test 

The test results refer only to the tested object. 

 

Date of test: 2019-04-16 

Place of test: RISE Building Technology, Borås Sweden 

Equipment used: Measuring equipment no. 202429, 202733, 202214, 200417 

Estimated error margin: Air pressure difference ±2 %, air flow ±5 %, water flow ±5 %  

Ambient climate: Air temperature 20 ºC, RH 25 %,  hPa 1011 
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Description of the door 

Manufacturer of the door:   BİLKA otomatik kapi sistemleri - ISODOOr

  

Product name: INDUSTRIAL DOOR ISO-E  

Type of door: Overhead, sectional door    

Daylight size (wxh): 4000 x 3380 

Weight on tested door:  150 KG  

Producer and type of panel:  BILKA – ISODOOR finger safe 

Total thickness of panel:  40 mm 

Thickness of the sheet metal in panel:  0,45 mm 

Type of bottom profile on bottom panel:  ISODOOR - 24016 

Type of tracks:  ISODOOR - 12501 

Type of side hinges:  ISODOOR - 18002 

Type of slide/roller:  ISODOOR - 19002 

Type of intermediate hinges: ISODOOR - 18001 

Type of bottom bracket: ISODOOR - 17009 

Type of top bracket:  ISODOOR - 18005 

Type of top sealing:  ISODOOR - 13005 

Type of side sealing: ISODOOR - 13001 

Type of bottom sealing:  ISODOOR - 13004 

Type of reinforcement on the panel:  ISODOOR - 12607 
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Figure 2. Door type, ISODOOR, Industrial Door ISO-E, mounted in the test rig, as seen from 

inside. 
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Figure 3. Side hinges and roller on the door. 

Figure 4. Intermediate hinges on the door. 
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Figure 5. Bottom bracket on the door. 

Figure 6. Top bracket on the door. 
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Test object 

Client: BİLKA otomatik kapi sistemleri - ISODOOR 

Product name: Garage Door, ISO 220 

Type of door: Overhead, sectional door 

Daylight size: Width 2500 mm, Height 2250 mm 

The door was supplied and installed by the client in the opening of an airtight chamber, with 

its exterior facing inwards towards the chamber, see description and figures in appendix 1. 

Summary of classification 

Air permeability according to EN 12426:2000:                          Class 3 

Resistance to water penetration according to EN 12425:2000:                         Class 3, 110 Pa 

Resistance to wind load according to EN 12424:2000:                          Class 5, 1300 Pa  

Test procedure 

Air permeability 

A positive air pressure was established in the chamber and the air leakage was measured at 

50 Pa. 

The tests were carried out in accordance with EN 12427:2000. 

Resistance to water penetration 

Water was applied through two horizontal rows of nozzles with six nozzles on each row. The 

upper row supplied 2±0.2 l/min of water per nozzle. The lower row supplied 1±0.1 l/min of 

water per nozzle. 

The test was carried out in accordance with EN 12489:2000. 

Resistance to wind load 

The door was tested in an air pressure chamber. Before the test measures were taken to 

minimize air leakage in the door and its supporting construction. The air pressure in the test 

chamber was increased in steps in accordance with the different classes given in EN 

12424:2000. 

The test was carried out in accordance with EN 12444:2000. 
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Test results 

Air permeability 

Leakage at 50 Pa positive pressure:  5,9 m³/h,m²                                             

Classification according to EN 12426:2000:            Class 3 

Resistance to water penetration 

The test was interrupted after 130 Pa and 45 minutes. 

 
 

Figure 1. The door as seen from inside. 

Air pressure 

(Pa) 
Time (min) 

Degree of water leakage at location 

A B C D E 

0 0-10 0 0 0 0 0 

10 11-15 2 3 0 0 0 

30 16-20 3 3 0 0 0 

50 21-25 4 3 0 0 0 

70 26-30 4 4 0 0 0 

90 31-35 4 4 3 0 0 

110 35-40 4 4 3 3 0 

130 41-45 4 4 3 3 3 
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Location of leakage:            Degree of water leakage:                    

A: Leakage at the edge of the bottom sealing     0:  No leak                                                                              

B:  Leakage at the edge of the bottom sealing           1:  One clinging drop 

C: Leakage between the panels at the edge          2:  Two or more falling or chain drops 

D: Leakage between the panels at the edge       3:  Runs                                       

E: Leakage between the panels at the edge     4:  Considerable flow 

 

Failure according to leakage, location E. 

Classification according to EN 12425:2000:                         Class 3, 110 Pa 

Resistance to wind load 

The test was interrupted after the inner pressure step at 1788 Pa. After the test the side hinges 

had started to be deformed. 

No visible deformations were noted at pressure step, 1430 Pa. 

Classification according to EN 12424:2000:                            Class 5, 1300 Pa 

Conditions of test 

The test results refer only to the tested object. 

 

Date of test: 2019-04-17 

Place of test: RISE Building Technology, Borås Sweden 

Equipment used: Measuring equipment no. 202429, 202733, 202214, 200417 

Estimated error margin: Air pressure difference ±2 %, air flow ±5 %, water flow ±5 %  

Ambient climate: Air temperature 20 ºC, RH 21 %,  hPa 1013 
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Description and figures of the door 

Manufacturer of the door:   BİLKA otomatik kapi sistemleri - ISODOOr

  

Product name: GARAGE DOOR ISO 220  

Type of door: Overhead, sectional door    

Daylight size (wxh): 2500 x 2250 

Weight on tested door:  65 KG  

Producer and type of panel:  BILKA – ISODOOR finger safe 

Total thickness of panel:  40 mm 

Thickness of the sheet metal in panel:  0,45 mm 

Type of bottom profile on bottom panel:  ISODOOR - 24916 

Type of tracks:  ISODOOR - 12501 

Type of side hinges:  ISODOOR - 18002 

Type of slide/roller:  ISODOOR - 19002 

Type of intermediate hinges: ISODOOR - 18001 

Type of bottom bracket: ISODOOR - 17001 

Type of top bracket:  ISODOOR - 18006 

Type of top sealing:  ISODOOR - 13001 

Type of side sealing: ISODOOR - 13001 

Type of bottom sealing:  ISODOOR - 13003 
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Figure 2. Door type, ISODOOR, Garage Door ISO 220, mounted in the test rig, as seen from 

inside. 
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Figure 3. Side hinges and roller on the door. 

Figure 4. Intermediate hinges on the door. 
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Figure 5. Bottom bracket on the door. 

Figure 6. Top bracket on the door. 
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Figure 7. Leakage, location E, at the resistance to water penetration test. 
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Table 1 Summary of test results of resistance to wind load of door panels. 

Door Panels Wind load Maximum 

pressure [Pa] 

Remarks/ 

Fracture class [Pa] 

1 

ISODOOR  

Industrial fingersafe 

8500 x 600 mm,  

With truss 60 mm 

2  671 

 BoP*  

between point 

of loading 

2 

ISODOOR  

Industrial fingersafe 

6500 x 600 mm,  

With truss 60 mm 

3  1069 

BoP*  

between point 

of loading 

3 

ISODOOR  

Residential fingersafe 

5000 x 500 mm,  

3  1299 
BoP* at point 

of loading 

4 

ISODOOR 

Residential fingersafe 

2500 x 500 mm,  

5 3515 4833 
BoP* at point 

of loading 

BoP = Buckling of the panel  

* Only stated for class 5 

 

1 Introduction 

RISE has been commissioned by BILKA otomatik kapi sistemleri to perform wind load tests 

on door panels. 

Place of testing RISE – Safety – Mechanics research  laboratory in Borås. 

Test dates 2019-05-10 – 2019-05-11. 
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2 Tested objects 

The tested objects consist of door panels according to Table 2. The client selected the test 

specimens without assistance from RISE.  

Table 2 Description of the tested door panels. 

Product name Width 

(mm) 

Height 

(mm) 

Thickness 

(mm) 

Strengthening profile 

(truss) 

1 

ISODOOR  

Industrial 

fingersafe 

8500 600 40 Truss 60 mm 

2 

ISODOOR  

Industrial 

fingersafe 

6500 600 40 Truss 60 mm 

3 

ISODOOR  

Residential 

fingersafe 

5000 500 40 - 

4 

ISODOOR  

Residential 

fingersafe 

2500 500 40 - 

 

3 Test performance 

The door panels were subjected to four point bending and tested in accordance with 

EN 12444 Resistance to wind load – testing and calculation. The load was applied as shown in 

Figure 1. The loading points were symmetrical positioned in the test set-up. The distance 

between the loading points was half of the distance between the points of support. 

The applied load was increased in steps in accordance with the different classes given in 

EN 12424 Resistance to wind load – classification. After each step the deflection of the door 

panels was measured. The test was performed at ambient temperature. 

 

 

Figure 1 Schematic figure of test set-up 
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4 Test results 
 

The test results shown in this report refer only to the tested objects. A summary of the test 

results is shown in Table 1, (see also Table 2 for a description of the panel details). Figures 2 

to 5 shows wind load vs. displacement curves. 

 

 
Figure 2 Wind load vs. displacement 

 

 
Figure 3 Wind load vs. displacement 
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Figure 4 Wind load vs. displacement 

 

 

 
Figure 5 Wind load vs. displacement 
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5 Measurement uncertainty 

The total calculated measurement uncertainty is for the wind load < 1.5% and for the 

deformations < 1.5%. Reported uncertainty corresponds to an approximate 95 % confidence 

interval around the measured value. The interval has been calculated in accordance with GUM 

(The ISO guide to the expression of uncertainty in measurements), which is normally 

accomplished by quadratic addition of the actual standard uncertainties and multiplication of 

the resulting combined standard uncertainty by the coverage factor k=2. 
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Sampling 

Cut-out pieces of sandwich door leafs were sent to RISE by the client and arrived in good 

condition to RISE HSi at 2017-12-18. 

Test preparation 

The samples consisted of polyurethane foam sandwiched between sheets of steel. Before 

determination of thermal conductivity of the polyurethane foam the surface sheets were 

removed and the test specimens were cut.  

Test method 

The thermal conductivity was determined according to SS-EN 12667:2001. 

Test results 
Tested product Thermal conductivity, W/(m·K) 

ISO 220 0.0209 

The results, which are only valid for the tested specimens, are reported in more detail in 

Annex 1, where also the uncertainty of measurement and testing dates are reported. 
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Test results 

Determination of thermal conductivity 

Client BİLKA otomatik kapi sistemleri - ISODOOR 

Products The samples consisted of polyurethane foam sandwiched between  

sheets of steel.  

Test date 2019-05-02--03 

Test preparation Before determination of thermal conductivity the surface sheets 

were removed and the test specimens were cut. 

Test data Apparatus: Heat-flow meter apparatus HFM2000 single speci-

men symmetrical configuration with double heat-flow meters (400 

x 400 mm). Calibration 2019-03-23 with reference specimen 

IRMM 440 F66d  = 0.0304 W/(m·K). 

Heat-flow: vertical, downwards 

Mean temperature: 10±0.3 °C 

Ambient temperature: 10 °C 

 The specimen thickness in the metering zone were determined by 

a caliper (inv.nr 900911), measuring plate (TP250 A): 250 Pa, 

200 x 200 mm. 

Measurement uncertainty The uncertainty of the measured thermal conductivity is estimated 

to ±2 %. The uncertainty of the measured thickness is 0.05 mm 

 The measured results only refer to the tested specimen. 

Remarks No thickness or volume changes were observed during the tests. 

Ageing The increment for aged value according to table C.2, 

EN 13165:2012 is 0.0015-0.0025 W/(m·K). 
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Test results 

Product  ISO 220 

Material PUR 

Density of the specimen, kg/m³ 41.4 

Thickness of the specimen, mm 27.0 

Mass change during test, kg/kg 0.001 

Temperature difference across the sample, °C 17.8 

Density of the heat-flow, W/m² 13.8 

Thermal conductivity, W/(m·K) 0.0209 
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