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Customer Hueck GmbH & Co. KG 

 Loher Straße 9 

 58511 Lüdenscheid 

 

 

 

System Trigon Unit 

 

Product family Unitized façade 

 

  

 

Frame material Aluminium profiles with plastic spacer profiles or 

insulating foam elements 

 

 

 

 

 

 

Properties / classes (according to EN 13 830, annex ZA.1) 

 
 Resistance Resistance Impact Air  Water Airborne Thermal 

 to wind to dead weight resistance permeability tightness sound transmission 
      insulation 
  
up to design 1) I5/E5 up to up to up to 1) 
±2.4 kN/m²   AE 900 RE1200 41 dB 
 security      
± 3.6 kN/m²        
    
 
 Fire Fire Spread Durability Water Resistance Resistance to 

 resistance behaviour of fire  vapour to changes horizontal 

     permeability in temperature loads  

 
 npd npd 1) 2) 1) 1) 1) 

 

 

Further properties / proofs 

 
 Burglar CWCT  AAMA / ASTM Seismic Flanking 
 resistance certificate tests shock sound 

    resistance transmission 

 
 up to passed passed passed up to 
 WK / RC 2    63 dB (vert.) 
     62 dB (hor.)  
     
 

 

1)  object-specific proof – if required             2) maintenance instructions according to EN 13 830, Annex B 

 

 

 

Lüdenscheid, 06. May 2014 

 

i.V. 

 

Günther Weiß 
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1 Summary of performance characteristics in accordance with EN 13830 
 

 The summary for the specific product family compares the performance characteristics defined 

according to product standard EN 13 830, Section 4 Requirements, with the actual performance 

characteristics that could be proved.  

 
 

 

 

 

Section  
Characteristic in accordance with 

EN 13 830 

 

 

Standard 
 

Product family 

 

  

 
 
 
 

 

 

   

Unitized facade 

 

4.1 

 

Resistance to wind load 

 

EN 12 179 

 

design 2.4 kN/m²  
safety 3.6  kN/m² 

 

 

4.2 

 

Resistance to dead load 
 

 
 

4.3 

 

Impact resistance 

 

 

EN 12 600 

 

from inside  I5 
from outside E5 

4.4 
 
Air permeability 

 

EN 12 152 up to AE 900 

4.5 
 
Water tightness 

 

EN12 154 

 

 

static bis RE750 

dynamic 250 / 750 Pa 
 

4.6 

 

Airborne sound insulation 

 

EN ISO 717-1 

 

npd 

 

4.7 

 

Thermal transmission 
 

EN ISO 12 631  object-specific proof  

4.8 

 

Fire resistance 

 

prEN 13 501-2 npd 

4.9 

 

Fire behaviour 
 

EN 13 501-1 npd 

4.10 

 

Spread of fire 

 

 npd 

4.11 
 
Durability 

 

 npd 

4.12 Water vapour permeability  object-specific proof 

4.13 

 

Potential equalization 

 

 npd 

4.14 

 

Seismic shock resistance 
 

AAMA 501.4 passed 

4.15 

 

Resistance to changes in  

temperature 

 

 npd 

4.16 

 
Building and thermal 

movements 

 

 object-specific proof 

4.17 

 

Resistance to dynamic 
horizontal loads 

 

 object-specific proof 
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2 Summary of performance characteristics according to other standards / regu-

lations 
 
 The following other performance characteristics could be proved for the product family: 

 

Section 
Characteristic in accord-

ance with EN 13 830 

 
Standard 

 

Product family 

 

 

 
 
 
 

  

 

 
 

 

   

 

unitized façade  
 

1 

 

Burglar resistance 

 

 

EN 1627 ff 
up to WK / RC 2 

2 
 

CWCT tests 

 

 

CWCT standard for 
systemised building 

envelopes 

 

passed 

3 

 

ASTM / AAMA tests 

 

 

AAMA 501-04 
AAMA 501-05 

ASTM 283-04 

ASTM 330-02 

ASTM 331-00 
 

passed 

 

4 

Flanking sound transmis-

sion 
DIN EN ISO 10 848 

 

horizontal up to  

62 (-2; -7) dB 

vertical 
60 (-2; -8) dB 
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3. General information on the Hueck System Pass 

 
 The indicated performance characteristics have been tested and evaluated by approved test 

institutes in accordance with the test and classification standards mentioned in product stand-

ard EN 13830. 

 

 The test reports on which the system pass is based are mentioned in section 4. A detailed de-

scription of the test specimens used for the individual tests can be found in the test reports.  

 

  

4  Product family 
 

 Brief description of the Trigon Unit façade system 

 

 This brief description summarizes the main system features of Trigon Unit façade system 

 

Frame material Aluminium – EN AW-6060 according to EN 755 

   Elevation width frame 33 mm 

   transom / mullion 75 mm  

  alternative profiles of Trigon 50 series 50 mm 

   Profile depth frame 137 mm 

  transom / mullion 137 mm 

  alternative profiles of Trigon 50 series up to 133.5 mm 

 

Connection  

   frame profiles mitred and moulded, nailed and glued by means of corner 

 brackets 

   transom / mullion butt jointed und screwed with screws in screw channels  

alternatively 

with T connectors (Trigon 50 profiles) 

 

Glazing Insulating glass or panels with a thickness of 40 - 51 mm 

Glass sealing with pre-fabricated EPDM insulating profiles 

   outside 914 262 resp. 914 263 black EPDM, supplier Hueck, single piece 

surrounds recess, jointed at top and glued 

   inside Sealing profile with different thicknesses (4 up to 14 mm) depend-

ing on thickness of glass or panel made of black EPDM, supplier 

Hueck, single piece surrounds recess, jointed at top and glued 

 

Vapour pressure  

equalization / drainage see processing manal  
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5 Overview of performance characteristics 

 
Section of 

product standard  
EN 13830 

Variant / Type / Model Proof 
Value / 
Class 

Field of application 

 

5.1 

 

Resistance to 

wind load 

 

Grid 

width 1425 mm 

height 938 mm – 2510 mm 

 

Wintech  

R 10091 

11.09.2012 

 

 

2400 Pa / 

3600 Pa 

 

Grid dimensions that are 

smaller than the maximum 

tested field grid in compli-

ance with the limitation of 

deflection L/200 or max. 15 

mm  

 

 

5.2 

 

Resistance to 
dead load 

 

 

Curtain walls must carry their dead weight and all connections stated in the original planning (e.g. sun protec-
tion devices, projecting balconies or similar). The loads must be securely transmitted to the building via the 

fixing elements intended for this. 

The dead weight must be determined in accordance with EN 1991-1-1. 

Proof of stability must be carried out by an object-specific statical proof or by way of type statics. The maximum 

deflection of all horizontal bearing members due to the vertical load is to be restricted to L/500 or max. 3 mm. 

 

 

5.3 

 

 

Impact  

resistance 

 

Grid 

width 1425 mm 

height 938 mm – 2510 mm 

 

Wintech  

R 10091 

11.09.2012 

 

 

I5 / E5 

 

All façades with an identical 

design and identical mate-

rials and smaller or similar 

grid dimensions and similar 
rigidity in compliance with 

the limitation of deflection 

L/300 or max. 15 mm of 

the bearing members 

(static proof) 

 

 

5.4 

 

Air  

permeability 

 

 

Grid 

width 1425 mm 

height 938 mm – 2510 mm 

 
Grid 

width 1425 mm 

height 938 mm – 2510 mm 

 

Wintech  

R 10091 

11.09.2012 

 
Wintech  

R 11879 

05.10.2011 

 

 

 

AE 750 

 

 
AE 900 

 

 

Can be transferred to 

façades with smaller or 

identical joint length per 

square metre of the façade 
area in compliance with the 

limitation of deflection 

 

5.5 

 

Water  

tightness 

(static) 

 

Grid 

width 1425 mm 

height 938 mm – 2510 mm 

 

Wintech  

R 10091 

11.09.2012 

 

 

RE 1200 

 

Can be transferred to 

façades with smaller or 

identical joint length per 

square metre of the façade 

area in compliance with the 

limitation of deflection  
 

 

5.6 

 

 

Airborne 

sound  

transmission 

 

 

Glazing 8 mm / 16 mm / 50.765 mm 

 

SG 7298-001-10 

18.11.2010 

 

Rw  

41 dB 

 

Sound transmission de-

pends on glass and panel 

used in the units as well as 

on the grid of the facade. 

Shall be check for each 

project. 

 

 

5.7 

 

 

Thermal  

resistance 
 

 

Uf values  

between 0.93 and 2.7 W/m²K 
Ψ values of joints  

between 0.00 and 0.086 W/mK 

 

EHL 20101222 

22.12.2010 

 

--- 

 

The specific Uf value for the 

respective profile shall be 
taken from the illustrations 

in the proof. 

The coefficient of thermal 

transmission UCW of a 

curtain wall element shall 

be carried out in accord-

ance with EN ISO 12 631. 

 

 

 

5.8 

 

 

Fire resistance 

   

npd 

 

 

 
5.9 

 

 
Fire behaviour 

 

   
npd 

 

 

5.10 

 

 

Spread of fire 

   

npd 

 

The characteristic shall be 

proved for the specific 

object. 
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Section of 

product standard  
EN 13830 

Variant / Type / Model Proof 
Value / 
Class 

Field of application 

 

5.11 

 

 

Durability 

   

npd 

 

The manufacturer must 

make recommendations 

with regard to the mainte-

nance requirements for the 

completed curtain wall. 

 

 

5.12 

 

 

Water vapour 

permeability 

   

npd 

 

The characteristic must be 

proved for the specific 
object, if required. 

 

 

5.13 

 

 

Equi-

potentiality 

 

   

npd 

 

The characteristic must be 

proved for the specific 

object, if required. 

 

 

5.14 

 

 

Seismic shock 

resistance 

 

 

Grid 

width 1425 mm 

height 938 mm – 2510 mm 

tests according to AAMA 501.4:2000 

 

 

Wintech  

R 10091-2  

11.09.2012 

 

passed 

 

The characteristic must be 

proved for the specific 

object, if required. 

 

 
5.15 

 

 
Thermal shock 

resistance 

 

   
npd 

 
The characteristic of the 

glass products used must 

be proved for the specific 

object, if required. 

 

 

5.16 

 

 

Building and 

thermal 

movements 

 

   

npd 

 

The proof must be given for 

the specific object, if re-

quired. 

 

5.17 

 

 

Resistance to 

live horizontal 
loads 

 

   

npd 

 

Object-specific proof can be 

given by testing, calculation 
or evaluation. 
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6 Overview of performance characteristics according to further standards / 
guidelines 

 

 
 

Variant / Type / Model Proof 

 

Value / 
Class 

 

Field of application 

 

6.1 

 

Hose test 

CWCT 
 

 

Grid 

width 1425 mm 
height 938 mm – 2510 mm 

 

Wintech  

R 10091 
11.09.2012 

 

 

 

passed 

 

 

6.2 

 

 

Burglar re-

sistance 

 

 

Object related tests 

Fixed unit with panel 

 

Object related test 

PA sash and fixed glazing P4A 

 

 

PIV 45-42/11 

26.03.2012 

 

PIV 23-12/07E  

21.04.2008 

 

 

RC 2 

 

 

WK 2 

 

 

 

6.3 

 

 

Water tight-

ness 
(dynamic) 

Propeller 

 

 

Grid 

width 1425 mm 
height 938 mm – 2510 mm 

 

Wintech  

R 10091 
11.09.2012 

 

600 Pa 

 

All façades with an identical 

design and identical mate-
rials and smaller or similar 

grid dimensions and similar 

rigidity in compliance with 

the limitation of deflection 

L/300 or max. 15 mm of 

the bearing members.  

 

 

6.4 

 

 

Water tight-

ness 

(dynamic) 
Fan 

 

 

Grid 

width 1425 mm 

height 938 mm – 2510 mm 

 

 

ift 155 27872  

05.07.2006 

 

 

250 Pa / 

750 Pa 

 

All façades with an identical 

design and identical mate-

rials and smaller or similar 
grid dimensions and similar 

rigidity in compliance with 

the limitation of deflection 

L/300 or max. 15 mm of 

the bearing members.  

 

 

6.5 

 

Flanking 

sound trans-

mission 

 

 

Horizontal flanking sound transmission 

8 mm / 16 mm Argon / VSG 50.765 

 

Vertical flanking sound transmission 
8 mm / 16 mm Argon / VSG 50.765 

 

 

SG 7298-003-10  

18.11.2010 

 

 
SG 1247-002-09 

18.11.2010 

 

up to Dn,f,w  

62 (-2; -7) 

dB 

 
Dn,f,w  

60 (-2; -8) 

dB 

 

 

Sound transmission de-

pends on glass and panel 

used in the units as well as 

on the grid of the facade. 
Shall be check for each 

project. 

 

 

6.6 

 

ASTM / AAMA 

tests 

 

AAMA 501-04 

AAMA 501-05 

ASTM 283-04 

ASTM 330-02 

ASTM 331-00 

 

 

Wintech 

R 10091 

11.09.2013 

 

passed 
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1. Task and General Information 
 


Eduard Hueck GmbH & Co. KG, Lüdenscheid, developed the Trigon Unit-L and Unit-M ele-


ment façade constructions. The system (Trigon Unit-M) was used for the Ramada Hotel con-


struction project in Berlin. For this project extensive analyses were carried out to ascertain 


the sound technological characteristics of the façade and the weighted sound reduction in-


dex in direct transmission as well as the flanking sound level differences in the horizontal 


and vertical directions. The measured sound reduction index amounted to 


 


Rw = 41 dB 
 


This result was obtained from an element with the following glazing unit: 


 


Manufacturer: Oder-Glas GmbH, Müllrose 


 


Name: Akustex advance AF 35/43 (according to label on glass) 


 


Build-up: Float 8 mm 


  SZR 16 mm, Argon-infill 


  VSG 5.5.2 SC 


 


The results of the tests as well as the detailed build-up of the construction are shown in Test 


Report No. 1247-001-09 dated 25.01.2010. 


 


The customer has meanwhile developed the Trigon Unit System even further. For the Trigon 


Unit-M construction an alternative modified sealing in vertical sound transmission direction is 


offered which can also be used for the Trigon Unit-L construction. The main difference be-


tween Trigon Unit-M and Trigon Unit-L is the isolator which is used (Unit-M 36 mm, Unit-L 42 


mm) and a front sealing in the vertical sound transmission direction which has a modified 


profile. The modified front sealings are only used in the area of vertical sound transmission 


(see Annex 1). In the horizontal sound transmission direction identical sealings are used 


(see Annex 2). 


 


Annex 1 contains a drawing provided by the client in which the three constructions – the 


relevant connection details for the vertical sound transmission are shown – are compared. 


The connection details for the horizontal sound transmission can be seen in Annex 2. 
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• 


• 


• 


 


 


On the basis of the construction presented by the customer it has to be assessed whether, 


and, as the case may be, what influence the described modifications will have on sound re-


duction in direct sound transmission, and have to be reckoned with, due to the described 


modifications. 


 


 


2. Customer of the Assessment 
 


Eduard-Hueck GmbH & Co. KG 


Loher Straße 9 


58511 Lüdenscheid 


 


 


3. Basis of Assessment 
 


The following documents are used as basis for assessment: 


 


Customer’s drawing, „Comparison Trigon Unit“, Scale 1:1: 


 


No. MP-82 of 09.11.2010 


 


Customer’s drawing, „Comparison Trigon Unit“, Scale 1:1: 


 


No. MP-85 of 18.11.2010, Horizontal sections 


 


SG-Bauakustik Test Report 


 


No. 1247-001-09 of 25.01.2010 
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4. Description of Construction 
 


The facade construction details which are relevant for the evaluation can be seen in the cus-


tomer’s drawings attached to Annexes 1 and 2. 


 


Trigon Unit-M Construction  
 


The set-up Trigon Unit-M shown and tested in Test Report 1247-001-09 was equipped with 


the Hueck No. B549668 frame section in the area of the storey-spanning connections (verti-


cal sound transmission direction). Hueck products Z 931 054, Z 931 124 and Z 931 065 


were used as sealing.  


 


In the area of the horizontal connection the build-up of Trigon Unit-M was also equipped with 


the Hueck frame section No. B549668. Hueck products Z 931 054, Z 931 028 and Z 931 028 


were used as sealings.  


 


The further developed version of the Trigon Unit-M construction is also based on the frame 


section B549668.  


 


Sealings in vertical sound transmission direction: 


 


Sealing Z 931 054 (only vertical sound transmission direction) is replaced by product Z 931 


238, which differs in particular in the design of the component and which is executed in the 


shape of a closed double-chamber profile.  


 


Sealing Z 931 124 is replaced by product Z 931 239. The modification also affects the shape 


of the component which is designed as a double lip.  


 


Sealing Z 931 065 is replaced by product Z 931 240, which also differs in its design. The 


connection is carried out for both sealings via a single lip. 


 


The sealings in  horizontal sound transmission direction have not been modified. 
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Trigon Unit-L Construction  
 


The Trigon Unit-M and Trigon Unit-L facade constructions differ in the frame section used. 


With the Trigon Unit-M construction build-up the Hueck B549668 frame section is used; with 


the Trigon Unit-L construction build-up Hueck B549715 is used. Both profiles differ in the iso-


lator used. The one used for Unit-M is 36 mm long; the one for Unit-L is 42 mm long. There-


fore the total construction depth of the profiles differs by 6 mm. Otherwise no changes have 


been made to the design. 


 


The sealings used in a vertical sound transmission direction are identical in the further de-


veloped designs for Unit-M and Unit-L. Only product Z 931238 has been replaced by product 


Z 931 223. The differences between both sealings are the designs of the connecting lips 


which connect at a different position. The design can be described as being almost the 


same. 


 


The sealings in  horizontal sound transmission direction have not been modified. 
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5. Results of Assessment 
 


The design differences between the Trigon Unit-M facade construction and the further de-


velopment of the system with modified sealing have no influence on the weighted sound re-


duction index in direct sound transmission. This is – when sealings are installed carefully be-


tween the elements – essentially determined by the installed glazing units. The frame sec-


tion of both build-ups is identical.  


 


Between the Trigon Unit-M and Trigon Unit-L constructions the differences with regard to 


sound transmission in direct sound transmission are also categorized to be non-existent. 


The frame section of the Trigon Unit-L construction differs from the Trigon Unit-M construc-


tion simply by a slightly larger construction depth caused by equipping it with a longer isola-


tor. In this case also the sealings of both constructions have no influence, provided that the 


sealings between the elements are professionally executed. 


 


By modifying the sealings between the elements of the Trigon Unit-M construction on the 


vertical sound transmission path as shown in the works drawing in Annex 1, no difference 


with regard to the weighted sound reduction index is to be expected. A weighted sound re-


duction index of Rw = 41 dB is to be expected, provided that glazing units having the same 


build-up are chosen.  


 


The slight design modifications between the systems Trigon Unit-M and Trigon Unit-L (con-


struction depth) do not in our opinion lead to any changes with regard to airborne sound in-


sulation. When executed as shown in Enclosures 1 and 2, and when glazing units having the 


same build-up are used, a weighted sound reduction index of Rw =41 dB can be expected.  


 


 


Mülheim an der Ruhr, 18.11.2010 


 
Stefan Grüll 
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1. Task and General Information 
 


Eduard Hueck GmbH & Co. KG, Lüdenscheid, developed the Trigon Unit-L and Unit-M ele-


ment façade constructions. The system (Trigon Unit-M) was used for the Ramada Hotel con-


struction project in Berlin. For this project extensive analyses were carried out to ascertain 


the sound technological characteristics of the façade and the assessed sound insulation in 


direct transition as well as the standard flanking sound level differences in the horizontal and 


vertical directions. In horizontal direction the following measurements were determined for 


the standard flanking transmission index: 


 
Measurement Test Object Standard Flank-


ing Transmission 
Index Dn,f,w in dB 


Measurement 1 
 


Facade construction, without lead sheet insert, 
profile groove without insert 49 


Measurement 2 
 


Facade construction, without lead sheet insert, 
profile groove without insert, 2 layers of gyp-
sum fibre boards, thickness d = 15 mm in the 
element joint 


54 


Measurement 3 
 


Facade construction, without lead sheet insert, 
profile groove without insert, 2 layers of gyp-
sum fibre boards, thickness d = 15 mm in the 
element joint, posts covered on the exterior 
with plasterboard construction boards  


58 


Measurement 4 
 


Facade construction, with 2 layers of lead 
sheet inserts, thickness d = 2 mm, profile 
groove filled with filler , 2 layers of gypsum fibre 
boards, thickness d = 15 mm in the element 
joint 


62 


 


The results of the tests as well as the detailed build-up of the individual constructions can be 


seen in Test Report No. 1247-003-09 of 25.01.2010. 


 


The customer has meanwhile developed the Trigon Unit System even further. For the Trigon 


Unit-M construction an alternative modified sealing in a vertical sound transmission direction 


is offered which can also be used for the Trigon Unit-L construction. The main difference be-


tween Trigon Unit-M and Trigon Unit-L is the isolator which is used (Unit-M 36 mm, Unit-L 42 


mm) and a front sealing in the vertical sound transmission direction which has a modified 


profile. The modified front sealings are only used in the area of vertical sound transmission 


(see Annex 1). In the horizontal sound transmission direction identical sealing is used (see 


Annex 2). 
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• 


• 


• 


 


Annex 1 contains a drawing provided by the customer in which the three constructions – the 


relevant connection details for the vertical sound transmission are shown – are compared. 


The connection details for the horizontal sound transmission can be seen in Annex 2. 


 


On the basis of the constructions presented by the customer it has to be assessed whether, 


and, as the case may be, what influence the described modifications will have on the stan-


dard flanking transmission index in horizontal direction. 


 


 


2. Customer of the Assessment 
 


Eduard-Hueck GmbH & Co. KG 


Loher Straße 9 


58511 Lüdenscheid 


 


 


3. Basis of Assessment 


 
The following documents are used as basis for assessment: 


 


Customer’s drawing, „Comparison Trigon Unit“, Scale 1:1: 


 


No. MP-82 of 09.11.2010 


 


Customer’s drawing, „Comparison Trigon Unit“, Scale 1:1: 


 


No. MP-85 of 18.11.2010, Horizontal sections 


 


SG-Bauakustik Test Report 


 


No. 1247-003-09 of 25.01.2010 
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4. Description of Construction 
 


The facade construction details which are relevant for the evaluation can be seen in the cus-


tomer’s drawings attached to Annex 2. 


 


Trigon Unit-M Construction  
 


The set-up Trigon Unit-M shown and tested in Test Report 1247-003-09 was equipped with 


the Hueck No. B549668 frame section in the area of the horizontal connection. Hueck prod-


ucts Z 931 054, Z 931 028 and Z 931 028 were used as sealing.  


 


The further developed version of the Trigon Unit-M construction is also based on the frame 


section B549668 and is equipped with identical sealings in horizontal sound transmission di-


rection.  


 


Trigon Unit-L Construction  
 


The Trigon Unit-M and Trigon Unit-L facade constructions differ in the frame section used. 


With the Trigon Unit-M construction build-up the Hueck B549668 frame section is used; with 


the Trigon Unit-L construction build-up Hueck B549715 is used. Both profiles differ in the iso-


lator used. The one used for Unit-M is 36 mm long; the one for Unit-L is 42 mm long. There-


fore the total construction depth of the profiles differs by 6 mm. Otherwise no changes have 


been made to the design. 


 


The sealings used in horizontal sound transmission direction are identical in the further de-


veloped designs for Unit-M and Unit-L.  
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5. Results of Assessment 
 


The design differences between the Trigon Unit-M facade construction and the further de-


velopment of the system with modified sealing in vertical sound transmission direction in ac-


cordance with the works drawing in Annex 1 have no influence on sound transmission in 


horizontal direction. The frame section of both build-ups as well as the installed sealings on 


the horizontal sound transmission path is – as shown in Annex 2 - identical.  


 


Between the Trigon Unit-M and Trigon Unit-L constructions the differences with regard to 


sound transmission in horizontal direction are categorized to be non-existent. The frame sec-


tion of the Trigon Unit-L construction differs from the Trigon Unit-M construction simply by a 


slightly larger construction depth caused by equipping it with a longer isolator. The sealings 


of both constructions are identical.  


 


By modifying the sealings between the elements of the Trigon Unit-M construction on the 


vertical sound transmission path as shown in the works drawing in Annex 1, no difference 


with regard to the standard flanking transmission index is to be expected in horizontal direc-


tion, the values in the table in section 1 are also to be expected for the construction with 


modified sealing on the vertical sound transmission path. 


  


The slight design modifications between the systems Trigon Unit-M and Trigon Unit-L, which 


only concern the construction depth, do not in our opinion lead to any changes with regard to 


the standard flanking transmission index in horizontal direction either. When executed as 


shown in Annex 2, the values shown in the table in section 1 can be expected.  


 


 


Mülheim an der Ruhr, 18.11.2010 


 
Stefan Grüll 
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1 Summary of Testing


Location of Testing: Wintech Engineering Limited


Halesfield 2


Telford


Shropshire


TF7 4QH


Dates of Final Test Sequence:


Witnesses of the Final Test Sequence: T Volkelt Eduard Hueck GmbH


2 Scope of Test Report


10th, 12th, 17th, 18th & 19th July 2012


This report describes testing conducted at the test site of Wintech Engineering Ltd on a sample of curtain walling, on behalf of Eduard 


Hueck GmbH. The test sample was supplied and erected onto the test chamber by Eduard Hueck GmbH (please see drawing in 


Appendix B for details of support steelwork).


Wintech Engineering Ltd is accredited by the United Kingdom Accreditation Service as UKAS Testing Laboratory No. 2223. Testing was 


conducted in accordance with the standards outlined on page 1 and method statement MW/10091 dated 13th June 2012. The main 


purpose of testing was to determine the weathertightness of the sample with respect to air leakage, water penetration, wind resistance 


and structural movement.
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3 Description of Test Specimen


Curtain Wall System: Trigon Unit L – Unitized Facade


Manufactured by: Eduard Hueck GmbH


Sample Size: 7200mm wide x 8000mm high


Framing Material: Aluminium EN AW 6060 T66


Finish: Powder coating DB 703


Mullions: B549715 – 196mm (See drawing 6951A06-01 in Appendix A)


Transom: B549716 – 196mm (See drawing 6951A06-01 in Appendix A)


Gaskets: Material =  EPDM (See drawings in Appendix A for part numbers)


Perimeter Seals: Membrane of Terofol M+S SD 150 and silicone


Glass Units: Triple Glass Unit – Overall Size 137.4mm x 246.3mm, Depth 44mm


8mm toughened glass/10mm air filled cavity/4mm clear float 


glass/12mm air filled cavity/10mm clear float laminated glass 


with 0.76mm PVB interlayer


Drainage & Ventilation: See drawing 6951A09 in Appendix A


Further details of the test specimen can be found among the system drawings in Appendix A.
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4 Test Apparatus


Sealed Chamber


Test Sample


Deflection Measurement Sensors


Temporary Seal around Sample


Airflow measurement device


Water flow meter


Data logger records all data during tests


General Arrangement of a Typical Test Assembly - Figure 1


All measurement devices, instruments and other relevant equipment used during testing were calibrated and are 


traceable to national standards.


Matrix of spray nozzles for use 


during Watertightness test


Removable, sealed cover for 


access to inside of sample


Controlled and 


metered air supply 


which generates both 


+ ve and –  ve 


pressures
Temporary support steelwork 


simulating ‘on site’ fixings
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5 Air Leakage


5.1 Infiltration


5.1.1 Test Method


5.1.2 Performance Criteria


Permissible air infiltration rate at peak test pressure:


Fixed Glazing = 1.08 mᶟ/hr/m²


Opening Joints = 1.08 mᶟ/hr/m² 


5.1.3 Test Results


Test 1 - Air Leakage (Infiltration) Test 5 - Repeat Air Leakage (Infiltration)


995 Humidity 95% RH 995 Humidity 98% RH


12.7 °C Air Density 1.2091 13.9 °C Air Density 1.2029


Qs = Air leakage through test specimen (mᶟ/h)


Qa = Air leakage rate (mᶟ/h/m²)


Qs Qs


Qa Qa


Opening Lights


2.00 0.50


0.04 0.09


Barometric Pressure


Ambient Temperature


Barometric Pressure


Ambient Temperature


Fixed Glazing Opening Lights


2.60


0.05


0.30


0.05


Fixed Glazing


Measured Area of Test Specimen = 56.60 m²


Air leakage through the specimen was determined by repeating the above sequence with the airtight seal removed; the difference 


between the two readings being the air leakage through the specimen. A check for concentrated air leakage was conducted following 


the above sequence.


Measured Area of Opening Joint = 5.78 m²


An airtight seal comprising of plastic sheeting and adhesive tape was then attached to the face of the test specimen. Air leakage 


through the test chamber and the joints between the test chamber and the test specimen was determined by measuring the air flow at 


the specified positive pressure of 300 Pa.


No areas of concentrated air leakage were located during any of the above testing. See page 1 for classifications achieved.


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.
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6.1 Exfiltration


6.1.1 Test Method


6.1.2 Performance Criteria


6.1.3 Test Results


Test 2 - Air Leakage (Exfiltration) Test 6 - Repeat Air Leakage (Exfiltration)


995 Humidity 95% RH 995 Humidity 98% RH


12.7 °C Air Density 1.2091 13.9 °C Air Density 1.2029


Qs = Air leakage through test specimen (mᶟ/h)


Qa = Air leakage rate (mᶟ/h/m²)


Qs Qs


Qa Qa


Ambient Temperature Ambient Temperature


Fixed Glazing Opening Lights Fixed Glazing Opening Lights


An airtight seal comprising of plastic sheeting and adhesive tape was then attached to the face of the test specimen. Air leakage 


through the test chamber and the joints between the test chamber and the test specimen was determined by measuring the air flow at 


the specified negative pressure of 300 Pa.


Air leakage through the specimen was determined by repeating the above sequence with the airtight seal removed; the difference 


between the two readings being the air leakage through the specimen. A check for concentrated air leakage was conducted following 


the above sequence.


There is no classification or performance requirement for exfiltration testing in the CWCT Standard for Systemised Building Envelopes – 


Section 5, however Approved Document L2 requires a maximum air leakage rate of 10 mᶟ/hr/m² at 50 Pa for a completed building 


envelope.


No areas of concentrated air leakage were located during any of the above testing.


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.


Measured Area of Opening Joint = 5.78 m²


Barometric Pressure Barometric Pressure


1.20 0.10 1.20 0.80


0.02 0.02 0.02 0.14


Measured Area of Test Specimen = 56.60 m²
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6 Water Penetration


6.1 Static Pressure


6.1.1 Test Method


6.1.2 Performance Criteria


6.1.3 Test Results


Test 3 - Static Pressure


15.0 °C


12.7 °C


Test 7 - Repeat Static Pressure


14.0 °C


13.5 °C


Test 11 - Repeat Static Pressure


15.0 °C


16.0 °C


Water was sprayed onto the specimen for 15 minutes at 137 Pa. The interior face of the specimen was continuously monitored for water 


ingress throughout the test.


Water penetration is determined as being any penetration of water beyond a plane parallel to the glazing (the vertical plane) 


intersecting the innermost projection of the test specimen, not including interior trim or hardware, under the specified conditions of air 


pressure differences across the specimen.


No areas of water leakage were located during any of the above testing. See page 1 for classifications achieved. 


Water Temperature


Ambient Temperature


Water Temperature


Ambient Temperature


Water Temperature


Ambient Temperature
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7 Structural Performance


7.1 Procedure B


7.1.1 Test Method


7.1.2 Performance Criteria


Group A


Group B


Group C


7.1.3 Test Results


Test 4 - Structural Performance Procedure B


13.9 °C


Group A Group B Group C Group A Group B Group C


0.0 -0.1 0.0 0.0 -0.1 0.0


2.0 -0.2 0.0 -2.1 0.0 -0.1


4.3 -0.3 0.2 -4.4 0.0 -0.1


6.5 -0.3 0.4 -6.6 0.1 -0.4


8.9 -0.4 0.4 -8.8 0.2 -0.6


Probe 


Reference


Calculated allowable 


deflection (mm)


16.2


6.9


6.3


One preparatory pulse of 1200 Pa (50% of design wind load) positive pressure was applied to the test specimen and held for 10 seconds. 


Upon returning to 0 Pa, any opening parts of the test specimen were opened and closed five times, secured in the closed position, and 


finally sealed with tape. All deflection sensors were zeroed.


The specimen was then subjected to positive pressure stages of 600, 1200, 1800 and 2400 Pa (25%, 50%, 75% and 100% of design wind 


load), and held at each step for 15 seconds (± 5 secs).  


Following the above test, the specimen was inspected for permanent deformation or damage.


The above test sequence was then repeated, including the preparation pulse, at a negative pressure differential.


Frontal deflection of the specimen shall recover by either 95% or 1 mm (whichever the greater) within one hour following completion of 


the test.


Positive Pressure (Pa)


0


Ambient Temperature


The test specimen shall be capable of accommodating the design loads without any reduction to the specified performance, and shall 


not exceed the following calculated allowable deflections;


Deflection recorded (mm) Negative Pressure 


(Pa)


Deflection recorded (mm)


0


600


0.0-0.1


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.


600


1200


1800


2400


Residual deformation 0.0 -0.1 -0.1


1200


1800


2400


Residual deformation 0.1
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7.2 Procedure A


7.2.1 Test Method


7.2.2 Performance Criteria


Group A


Group B


Group C


7.2.3 Test Results


Test 12 - Structural Performance Procedure A


16.0 °C


Group A Group B Group C Group A Group B Group C


0.0 -0.1 0.0 0.0 -0.1 0.0


13.4 -0.6 -0.8 -13.4 0.4 1.0


One preparatory pulse of 1200 Pa (50% of design wind load) positive pressure was applied to the test specimen and held for 10 seconds. 


Upon returning to 0 Pa, any opening parts of the test specimen were opened and closed five times, secured in the closed position, and 


finally sealed with tape. All deflection sensors were zeroed.


The specimen was then subject to a test load of 3600 Pa applied for a period of not less than 10 seconds, whilst deflection readings were 


recorded.


The above test sequence was then repeated, including the preparation pulse, at a negative pressure differential.


Following the above test, the specimen was inspected for permanent deformation or damage.


Positive Pressure (Pa)
Deflection recorded (mm) Negative Pressure 


(Pa)


Deflection recorded (mm)


0 0


3600 3600


Residual deformation of framing members shall not exceed the following calculated allowable residual deformations within one hour 


following completion of the test.


Probe 


Reference


Calculated allowable 


residual deformation 


(mm)


6.7


2.8


2.5


Ambient Temperature


-0.1 -0.1 0.1


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.


Residual deformation 0.1 -0.1 0.0 Residual deformation
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Probe Locations - Figure 3 


Positions of probes to measure the system deflection and residual deformation (Viewed Externally)


Group A


Group C


Group B


8 Structural Movement


8.1 Seismic 


8.1.1 Test Method


8.2.1 Performance Criteria


None of the following forms of failure shall occur;


Impairment of any functions or visible damage


Glass breakage or glass fall-out


Air Leakage, Water Penetration & Structural Performance following the Seismic test shall remain within specified allowable limits


Wall components being dislodged or visibly disengaged


8.3.1 Test Results


Following the test, none of the above failure criteria were identified.


Testing consisted of horizontal movement for 50mm in one direction, then returning back to the original position, then horizontal 


movement for 50mm in the opposite direction, and returning back to the original position. This process was repeated three times.
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Photograph of Test Specimen
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9 Dismantle of Test Specimen


A successful dismantle of the test specimen was carried out and witnessed by representatives of Wintech Engineering Ltd, during which 


there was no water evident in the parts of the system designed to remain dry, and it was found that the specimen components fully 


complied with the system drawings provided.


The internal gaskets and the insulation inside the aluminium panels were not present as arranged prior to testing, for viewing purposes 


during the water penetration tests. Also prior to testing, the fixing brackets were welded onto the supporting steelwork as per a request 


by the client, in order to try and reduce movement during the wind resistance tests. There is a drawing showing this included in Appendix 


A. There was some sealant found in locations not shown on the drawings (see photographs below). See also photographs below showing 


rivets used to fix the aluminium panels together. These were not shown and the drawings, however we measured them at 200 mm - 260 


mm centres.


This photograph shows clear sealant applied 


along one of the mitre joints on the external 


face of one of the units.


This photograph shows the rivets (as described 


above) used to fixed the aluminium panels 


together, not shown on the system drawings.


This photograph shows sealant applied in 


order to seal the aluminium panels onto the 


units, not shown on the system drawings.
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10 Appendices


10.1 Appendix A - System Drawings


40 drawings on 40 un-numbered pages


Various system drawings
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Verglasungsdichtungen


-außen-


Glazing gaskets


-external-


Z 914 262 25 Z 914 262 25


Verglasungsdichtung -außen-


für Spaltmaße von 4.5 - 7 mm


EPDM, schwarz


Oberfläche: Gleitpolymer


Glazing gasket -external-


for gap dimensions of 4.5 - 7 mm


EPDM, black


Surface: gliding polymer


Z 914 263 25 Z 914 263 25


Verglasungsdichtung -außen-


für Spaltmaße von 5.5 - 8 mm


EPDM, schwarz


Oberfläche: Gleitpolymer


Glazing gasket -external-


for gap dimensions of 5.5 - 8 mm


EPDM, black


Surface: gliding polymer


 Lager Sonder


 Lager Sonder


Z 912 616 25 Z 912 616 25


Andruckdichtung -außen-


EPDM, schwarz


Oberfläche: Gleitpolymer


Pressure plate gasket -external-


EPDM, black


Surface: gliding polymer


 Lager Sonder


Z 914 213 00 Z 914 213 00


Andruckdichtung -außen-


EPDM, schwarz, einseitig selbstklebend


Oberfläche: Trocken


Pressure plate gasket -external-


EPDM, black, onesided self adhesive


Surface: Dry


 Lager Sonder


X


X


X


X


 Stock Special


 Stock Special


 Stock Special


 Stock Special


Z 931 330 00 Z 931 330 00


Belüftungsformteil - links


EPDM, schwarz


"Achtung"


Nur einsetzbar in


Verbindung mit Dichtung


Z 914 263


Ventilation-piece-left


EPDM, black


"Attention"


Only usable in connextion


with gasket


Z 914 263


 Lager Sonder


X


 Stock Special


Z 931 331 00 Z 931 331 00


Belüftungsformteil rechts


EPDM, schwarz


"Achtung"


Nur einsetzbar in


Verbindung mit Dichtung


Z 914 263


Ventilation-piece-right


EPDM, black


"Attention"


Only usable in connextion


with gasket


Z 914 263


 Lager Sonder


X


 Stock Special


Dichtungsrahmen


Zulage für das Vulkanisieren eines


Rahmens aus Profil Z 914263 21


(silikonisiert).


Bei Bestellung bitte Rahmenmaß "BxH"


angeben! - siehe Abb.-


(Bitte Lieferzeit beachten).


Gasket frame


Surcharge for vulcanizing a frame


made of profile Z 914263 21


(siliconized).


Please indicate frame dimension "BxH"


when placing your order! - see figure -


(Please note the delivery time).


Z 931 335 22 Z 931 335 22
 Lager Sonder


X


 Stock Special


Z
 9


1
4


 2
6
3 "B


 x
 H


"


Abbildung Bestellmaß "B x H"
Figure order dimension "B x H"


 Elementfassade
 Unitized façade


Unitized façade


0
0
4
0
0


0
4
0
0


Elementfassade4 06/2012Trigon Unit L  Zubehör
Trigon Unit L  Accessories
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Elementdichtungen * Element gaskets *


Z 931 028 22 Z 931 028 22


Z 931 239 25 Z 931 239 25


 Lager Sonder


 Lager Sonder


 Lager Sonder


Elementdichtung vertikal Mitte und innen,


aus EPDM, schwarz,


Oberfläche: Silikonisiert


Element gasket vertical middle and interior


made of EPDM, black,


Surface: siliconized


Z 931 223 25 Z 931 223 25


Basisdichtung horizontal außen aus EPDM,


schwarz,Oberfläche: Gleitpolymer


Base gasket horizontal exterior,


made of EPDM,black,Surface: gliding polymer


Basisdichtung horizontal außen aus EPDM,


schwarz,Oberfläche: Gleitpolymer


Z 931 240 25 Z 931 240 25


 Lager Sonder


Elementdichtung horizontal innen,


aus EPDM, schwarz,


Oberfläche: Gleitpolymer


Element gasket horizontal interior


made of EPDM, black,


Surface: gliding polymer


 Lager Sonder


Base gasket horizontal exterior,


made of EPDM,black,Surface: gliding polymer


Z 931 054 22 Z 931 054 22


Elementdichtung vertikal außen,


aus EPDM, schwarz,


Oberfläche: Silikonisiert


Element gasket vertical exterior


made of EPDM, black,


Surface: siliconized


Anlieferform


Form of delivery


X


X


X


X


X


 Stock Special


 Stock Special


 Stock Special


 Stock Special


 Stock Special


Kleinere Mengen sind sofort lieferbar.


Größere Mengen sind anzufragen


wegen längerer Lieferzeit


Short amount are directly available,


for larger amounts please ask


for the appropiate delivery time


 "*" "*"


Basisdichtungen werden immer


in Kombination verwendet.


Base gaskets always


used in comination.


Anlieferform


Form of delivery


 Elementfassade
 Unitized façade


Elementfassade 906/2012


0
0
9
0
0


0
7
0
0


Unitized façade
Zubehör  Trigon Unit L


Accessories  Trigon Unit L
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>300


     Zur Entwässerung der horzontalen Elementfuge wird die


     Dichtung    1    ca. 25 - 30 mm breit geöffnet


(1) Der Abstand der Öffnung sollte mind. 300 mm vom Elementstoß


     entfernt liegen und maximal 750 mm betragen.


(2) Ein Stoß der horizontalen Dichtungen sollte zwischen den


     Öffnungen angeordnet sein


(1) (1)


(2)


1


2


3


<= 1400


Z 931 2231 Z 931 239 Z 931 2402 3


     Gasket   1   is opened over a width of approx. 25 - 30 mm


     to enable drainage of the horizontal unit groove.


(1) The distance between the openings and the element joint


     should be at least 300 mm with a maximum of 750 mm .


(2) A joint of the horizontal gaskets should be located


     between the openings.


Elementdichtung aussen


Outer unit gasket


Elementdichtung mitte


Central unit gasket


Elementdichtung innen


Inner unit  gasket


Entwässerung der horizontalen Elementdichtungen
Drainage of horizontal unit-gaskets


Elementfassade 3507/2012


0
3
5
0
0


1
6
0
0


Element facade
Verarbeitung  Trigon Unit L
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10.2 Appendix B - Support Steelwork Drawing


1 drawing on 1 un-numbered page


Drawing Number - WEL/11/179 Rev B
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***End of Report***
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Report No R10091-3


Author J Hollins


Date
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System Name Trigon Unit L - Unitised Facade


Sample Size  7200mm wide x 8000mm high


Material Aluminium EN AW 6060 T66


Test Date Standard Result Classification


Pass AE750


N/A N/A


Pass RE1200


Pass N/A


Pass AE750
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Pass RE1200


Pass N/A


Pass N/A


Pass AE750
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Author: J Hollins M Cox M Wass
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Structural Movement 12/07/2012 AAMA 501.4:2000


17/07/2012
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quality of any products supplied or to be supplied by them. Wintech Engineering Ltd or its employees accept no liability for any damages, charges, cost or expenses in 


respect of or in relation to any damage to any property or other loss whatsoever arising either directly or indirectly from the use of the report.


Wind Resistance (Safety)


17/07/2012


18/07/2012


18/07/2012


BS EN 12152 & BS EN 12153


BS EN 12154 & BS EN 12155


BS EN 12179 & BS EN 13116


See sections 5-8 for further details in relation to test results.
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Approved by:
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www.wintech-engineering.com
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19/07/2012
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10/07/2012


10/07/2012


10/07/2012


10/07/2012


10/07/2012


10/07/2012


10/07/2012


12/07/2012


BS EN 12152 & BS EN 12153


BS EN 12152 & BS EN 12153


BS EN 12154 & BS EN 12155


BS EN 12179 & BS EN 13116
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BS EN 12152 & BS EN 12153


BS EN 12154 & BS EN 12155
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Table of Content Page No.


1. Summary of Testing 2


2. Scope of Test Report 2


3. Description of Test Specimen 3


4. Test Apparatus 4


5. Air Leakage 5


6. Water Penetration 7


7. Wind Resistance 8


8. Structural Movement 10


9. Impact Resistance 11


10. Dismantle of Test Specimen 12


11. Appendices 13


1 Summary of Testing


Location of Testing: Wintech Engineering Limited


Halesfield 2


Telford


Shropshire


TF7 4QH


Dates of Final Test Sequence:


Witnesses of the Final Test Sequence: T Volkelt Eduard Hueck GmbH


2 Scope of Test Report


Wintech Engineering Ltd is accredited by the United Kingdom Accreditation Service as UKAS Testing Laboratory No. 2223. Testing was 


conducted in accordance with the European Standard for Curtain Walling BS EN 13830, various european standards outlined on page 1 


and method statement DPP/MW/D-10/3543 Rev 5 dated 28th February 2012. The main purpose of testing was to determine the 


weathertightness of the sample with respect to air leakage, water penetration, wind and impact resistance and structural movement.


This report describes testing conducted at the test site of Wintech Engineering Ltd on a sample of curtain walling, on behalf of Eduard 


Hueck GmbH. The test sample was supplied and erected onto the test chamber by Eduard Hueck GmbH (please see drawing in 


Appendix B for details of support steelwork).


10th, 12th, 17th, 18th & 19th July 2012
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3 Description of Test Specimen


Curtain Wall System: Trigon Unit L – Unitized Facade


Manufactured by: Eduard Hueck GmbH


Sample Size: 7200mm wide x 8000mm high


Framing Material: Aluminium EN AW 6060 T66


Finish: Powder coating DB 703


Mullions: B549715 – 196mm (See drawing 6951A06-01 in Appendix A)


Transom: B549716 – 196mm (See drawing 6951A06-01 in Appendix A)


Gaskets: Material =  EPDM (See drawings in Appendix A for part numbers)


Perimeter Seals: Membrane of Terofol M+S SD 150 and silicone


Glass Units: Triple Glass Unit – Overall Size 1374mm x 2463mm, Depth 44mm


8mm toughened glass/10mm air filled cavity/4mm clear float 


glass/12mm air filled cavity/10mm clear float laminated glass 


with 0.76mm PVB interlayer


Drainage & Ventilation: See drawing 6951A09 in Appendix A


Photograph of Test Specimen


Further details of the test specimen can be found among the system drawings in Appendix A.
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4 Test Apparatus


Sealed Chamber


Test Sample


Deflection Measurement Sensors


Temporary Seal around Sample


Airflow measurement device


Water flow meter


Data logger records all data during tests


General Arrangement of a Typical Test Assembly - Figure 1


All measurement devices, instruments and other relevant equipment used during testing were calibrated and are 


traceable to national standards.


Matrix of spray nozzles for use 


during Watertightness test


Removable, sealed cover for 


access to inside of sample


Controlled and 


metered air supply 


which generates both 


+ ve and –  ve 


pressures
Temporary support steelwork 


simulating ‘on site’ fixings
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5 Air Leakage


5.1 Infiltration


5.1.1 Test Method


5.1.2 Performance Criteria


Permissible air infiltration rate at peak test pressure:


Fixed Glazing = 1.5 mᶟ/hr/m²


Opening Joints = 2.0 mᶟ/hr/m² 


5.1.3 Test Results


Test 1 - Air Leakage (Infiltration) Test 5 - Repeat Air Leakage (Infiltration) Test 10 - Repeat Air Leakage (Infiltration)


50 0.03 0.03 50 0.03 0.10 50 0.08 0.21


100 0.03 0.02 100 0.03 0.08 100 0.06 0.21


150 0.03 0.07 150 0.04 0.08 150 0.09 0.24


200 0.03 0.07 200 0.04 0.15 200 0.07 0.15


250 0.03 0.03 250 0.03 0.07 250 0.06 0.20


300 0.04 0.05 300 0.03 0.08 300 0.05 0.15


450 0.05 0.13 450 0.04 0.07 450 0.06 0.25


600 0.02 0.15 600 0.02 0.08 600 0.04 0.13


750 0.04 0.03 750 0.04 0.07 750 0.07 0.18


Measured Area of Test Specimen = 56.60 m²


Pressure  


(Pa)


Air Leakage Rate Air Leakage Rate


Pressure 


(Pa)
Temperature = 11.9 °C Temperature = 13.9 °C


Air leakage through the test chamber and the joints between the test chamber and the test specimen was determined by measuring 


the air flow at the following positive pressures;  50, 100, 150, 200, 250, 300, 450, 600 and 750 Pa. Each step was held for at least 10 seconds.


Three preparatory pulses of 825 Pa (110% of peak test pressure) positive pressure were applied to the test specimen. An airtight seal 


comprising of plastic sheeting and adhesive tape was then attached to the face of the test specimen.


Air leakage measured at the maximum test pressure in the Repeat Air Leakage (Infiltration) Test for fixed glazing should not increase by 


more than 0.3 mᶟ/hr/m² above the figures recorded in the first test.


Pressure 


(Pa)


Air Leakage Rate


Fixed 


Glazing


Air leakage through the specimen was determined by repeating the above sequence with the airtight seal removed; the difference 


between the two readings being the air leakage through the specimen. A check for concentrated air leakage was conducted following 


the above sequence.


Opening 


Joints


Fixed 


Glazing


Opening 


Joints


Fixed 


Glazing


Opening 


Joints


Temperature = 13.0 °C


No areas of concentrated air leakage were located during any of the above testing. See page 1 for classifications achieved.


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.







JLH/R10091-3


11th September 2012


Page 6 of 15


5.2 Exfiltration


5.2.1 Test Method


5.2.2 Performance Criteria


5.2.3 Test Results


Test 2 - Air Leakage (Exfiltration) Test 6 - Repeat Air Leakage (Exfiltration) Test 11 - Repeat Air Leakage (Exfiltration)


50 0.03 0.03 50 0.04 0.05 50 0.02 0.08


100 0.01 0.03 100 0.01 0.05 100 0.03 0.13


150 0.02 0.05 150 0.02 0.10 150 0.03 0.20


200 0.01 0.07 200 0.03 0.08 200 0.04 0.17


250 0.01 0.03 250 0.02 0.13 250 0.05 0.07


300 0.02 0.02 300 0.02 0.13 300 0.07 0.10


450 0.07 0.03 450 0.07 0.10 450 0.04 0.10


600 0.04 0.03 600 0.03 0.10 600 0.02 0.07


750 0.03 0.04 750 0.07 0.13 750 0.03 0.13


Air Leakage Rate


Fixed 


Glazing


Opening 


Joints


Measured Area of Test Specimen = 56.60 m²


Pressure 


(Pa)


Pressure 


(Pa)


Pressure 


(Pa)
Temperature = 11.9 °C Temperature = 13.9 °C Temperature = 13.0 °C


Air Leakage Rate


Opening 


Joints


Fixed 


Glazing


Opening 


Joints


Three preparatory pulses of 825 Pa (110% of peak test pressure) negative pressure were applied to the test specimen. An airtight seal 


comprising of plastic sheeting and adhesive tape was then attached to the face of the test specimen.


Air leakage through the test chamber and the joints between the test chamber and the test specimen was determined by measuring 


the air flow at the following negative pressures;  50, 100, 150, 200, 250, 300, 450, 600 and 750 Pa. Each step was held for at least 10 


seconds.


Air leakage through the specimen was determined by repeating the above sequence with the airtight seal removed; the difference 


between the two readings being the air leakage through the specimen. A check for concentrated air leakage was conducted following 


the above sequence.


There is no classification or performance requirement for exfiltration testing in the CWCT Standard for Systemised Building Envelopes – 


Section 5, however Approved Document L2 requires a maximum air leakage rate of 10 mᶟ/hr/m² at 50 Pa for a completed building 


envelope.


No areas of concentrated air leakage were located during any of the above testing.


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.


Air Leakage Rate


Fixed 


Glazing
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6 Water Penetration


6.1 Static Pressure


6.1.1 Test Method


6.1.2 Performance Criteria


6.1.3 Test Results


Test 3 - Static Pressure


15.0 °C


12.7 °C


Test 7 - Repeat Static Pressure


14.0 °C


13.5 °C


Test 12 - Repeat Static Pressure


15.0 °C


16.0 °C


6.2 Dynamic Fan


6.2.1 Test Method


6.2.2 Performance Criteria


6.2.3 Test Results


Test 8 - Dynamic Fan


14.0 °C


12.0 °C


Water Temperature


Ambient Temperature


Three preparatory pulses of 660 Pa (110% of peak test pressure) positive pressure were applied to the test specimen.


There shall be no leakage onto the internal face of the test specimen at any time during the test. Following the completion of the test, 


there shall be no standing water in locations intended to remain dry. 


No areas of water leakage were located during any of the above testing. See page 1 for classifications achieved. 


No areas of water leakage were located during the above test.


Water Temperature


Ambient Temperature


Water Temperature


Ambient Temperature


Water Temperature


Ambient Temperature


As described above in section 6.1.2.


Water was then sprayed onto the specimen for 15 minutes at zero Pa. The water spray continued and the pressure was increased in the 


following positive increments; 50, 100, 150, 200, 300, 450, 600, 750, 900, 1050 and 1200 Pa. Each step was held for 5 minutes. The interior 


face of the specimen was continuously monitored for water ingress throughout the test.


The wind generator was then repositioned midway between the next two mullions, and the above process was repeated until the test 


was complete. The interior face of the specimen was continuously monitored for water ingress throughout the test.


Three preparatory  pulses of 990 Pa (110% of peak test pressure) positive pressure were applied to the test specimen and held for at least 


3 seconds.  Water was then sprayed onto the specimen for 15 minutes at zero applied pressure and the wind generator positioned 


midway between the outer two mullions, nearest one edge of the specimen, with the centre of the duct being 300 mm from the bottom 


edge. Whilst continually spraying water, the airflow was adjusted to 20m/sec and the pressure was continually pulsed from 900 Pa (0.375 


x Design Wind Load) to 300 Pa (0.125 x Design Wind Load) as quickly a spossible but in no less than 5 seconds.
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7 Wind Resistance


7.1 Serviceability


7.1.1 Test Method


7.1.2 Performance Criteria


Group A


Group B


Group C


7.1.3 Test Results


Test 4 - Serviceability


13.9 °C


Group A Group B Group C Group A Group B Group C
0.0 -0.1 0.0 0.0 -0.1 0.0


2.0 -0.2 0.0 -2.1 0.0 -0.1


4.3 -0.3 0.2 -4.4 0.0 -0.1


6.5 -0.3 0.4 -6.6 0.1 -0.4


8.9 -0.4 0.4 -8.8 0.2 -0.6


Single probe positioned to measure deflection of a framing member adjacent to point of support


0.1
-0.1
0.2


600


0.0-0.1


Deflection recorded at peak positive pressure (mm)
Deflection recorded at peak negative pressure (mm)
Total deflection recorded (mm)


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.


600


1200


1800


2400


Residual deformation 0.0 -0.1 -0.1


1200


1800


2400


Residual deformation 0.1


Frontal deflection of the specimen shall recover by either 95% or 1 mm (whichever the greater) within one hour following completion of 


the test.


The total movement of framing members adjacent to points of support shall be less than 2 mm taken as the difference between the 


positions under peak positive and peak negative loads.


Positive Pressure (Pa)


0


Ambient Temperature


The test specimen shall be capable of accommodating the design loads without any reduction to the specified performance, and shall 


not exceed the following calculated allowable deflections;


Deflection recorded (mm) Negative Pressure 


(Pa)


Deflection recorded (mm)


0


Probe 


Reference


Calculated allowable 


deflection (mm)


16.2


6.9


6.3


Three preparatory pulses of 1200 Pa (50% of design wind load) positive pressure were applied to the test specimen. Upon returning to 0 


Pa, any opening parts of the test specimen were opened and closed five times, secured in the closed position, and finally sealed with 


tape.  All deflection sensors were zeroed.


The specimen was then subjected to positive pressure stages of 600, 1200, 1800 and 2400 Pa (25%, 50%, 75% and 100% of design wind 


load), and held at each step for 15 seconds (± 5 secs).  


The above test sequence was then repeated, including the preparation pulses, at a negative pressure differential.  All sensors, other than 


those used for recording the movement of framing members adjacent to points of support, were zeroed following the preparation 


pulses.


Following the above test, the specimen was inspected for permanent deformation or damage.
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7.2 Safety


7.2.1 Test Method


7.2.2 Performance Criteria


Group A


Group B


Group C


7.2.3 Test Results


Test 13 - Safety


16.0 °C


Group A Group B Group C Group A Group B Group C


0.0 -0.1 0.0 0.0 -0.1 0.0


13.4 -0.6 -0.8 -13.4 0.4 1.0


Single probe positioned to measure deflection of a framing member adjacent to point of support


-0.2
0.1
0.3


Residual deformation of framing members shall not exceed the following calculated allowable residual deformations within one hour 


following completion of the test.


Probe 


Reference


Calculated allowable 


residual deformation 


(mm)


6.7


2.8


2.5


The total movement of framing members adjacent to points of support shall be less than 3 mm taken as the difference between the 


positions under peak positive and negative loads.


Ambient Temperature


-0.1 -0.1 0.1


Deflection recorded at peak positive pressure (mm)
Deflection recorded at peak negative pressure (mm)
Total deflection recorded (mm)


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.


Residual deformation 0.1 -0.1 0.0 Residual deformation


Positive Pressure (Pa)
Deflection recorded (mm) Negative Pressure 


(Pa)


Deflection recorded (mm)


0 0


3600 3600


The specimen was then subjected to a positive pressure pulse of 3600 Pa (150% x design wind load). The pressure was applied as rapidly 


as possible but in no less than 1 second and was maintained for 15 seconds (± 5 secs). Deflection readings were taken at the peak 


pressure, and upon returning to zero Pa, residual deformation readings were taken. There was also a visual and manual check carried 


out.


Three preparatory pulses of 1200 Pa (50% of design wind load) positive pressure were applied to the test specimen and the deflection 


sensors were zeroed.


The above test sequence was then repeated, including the preparation pulses, with negative pressure differential. All sensors were 


zeroed following the preparation pulses.


Following the above test, the specimen was inspected for permanent deformation or damage.
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Probe Locations - Figure 3 


Positions of probes to measure the system deflection and residual deformation (Viewed Externally)


Group A


Group C


Group B


8 Structural Movement


8.1 Seismic 


8.1.1 Test Method


8.2.1 Performance Criteria


None of the following forms of failure shall occur;


Impairment of any functions or visible damage


Glass breakage or glass fall-out


Air Leakage, Water Penetration & Structural Performance following the Seismic test shall remain within specified allowable limits


Wall components being dislodged or visibly disengaged


8.3.1 Test Results


Following the test, none of the above failure criteria were identified.


Testing consisted of horizontal movement for 50mm in one direction, then returning back to the original position, then horizontal 


movement for 50mm in the opposite direction, and returning back to the original position. This process was repeated three times.
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9 Impact Resistance


9.1 Safety


9.1.1 Test Method


9.2.1 Performance Criteria


None of the following forms of failure shall occur;


Fracture of Components


Punching Failure


Dislodgement of Components


9.3.1 Test Results


Tests 14 & 15 - Safety


84.0 RH 17.0 °C


E5 950 Pass


E5 950 Pass


E5 950 Pass


E5 950 Pass


E5 950 Pass


E5 950 Pass


E5 950 Pass


I5 950 Pass


Impact locations - Figure 4


Points of Impact (Viewed Externally)


External 4


External 3


External 5 External 2


Internal 1


External 6


External 1


External 7


The impactor was suspended on a wire cord and allowed to swing freely, without initial velocity, in a pendulum motion until it hit the 


specimen normal to its face. Only one impact was performed at each selected impact point, and the impactor was restrained following 


each impact so as not to strike the specimen more than once.


Relative Humidity Ambient Temperature


Drop Height 


(mm)
Observations Result


External 4 Bounce and dent - gasket popped out


External 5 Bounce


External 6 Bounce


Bounce


Bounce


External 7


Internal 1


External 1 Bounce


External 2 Bounce


External 3 Bounce


Impact Reference Classificati


on
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10 Dismantle of Test Specimen


Photograph 1


Photograph 2


Photograph 3


This photograph shows clear sealant (Hueck 


Part no. 912716) applied along one of the 


mitre joints on the external face of one of 


the units.


The internal gaskets and the insulation inside the aluminium panels were not present as arranged prior to testing, for viewing purposes 


during the water penetration tests. Also prior to testing, the fixing brackets were welded onto the supporting steelwork as per a request 


by Eduard Hueck GmbH, in order to try and reduce movement during the wind resistance tests. There is a drawing showing this included 


in Appendix A. There was some sealant found in locations not shown on the drawings (see photographs below). See also photographs 


below showing rivets used to fix the aluminium panels together. These are not shown and the drawings and are set at 200 mm - 260 mm 


centres.


This photograph shows the rivets (as described 


above) used to fixed the aluminium panels 


together, not shown on the system drawings.


This photograph shows sealant applied in 


order to seal the aluminium panels onto the 


units, not shown on the system drawings.


A successful dismantle of the test specimen was carried out and witnessed by representatives of Wintech Engineering Ltd, during which 


there was no water evident in the parts of the system designed to remain dry, and it was found that the specimen components fully 


complied with the system drawings provided.
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11 Appendices


11.1 Appendix A - System Drawings


40 drawings on 40 un-numbered pages


Various system drawings
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Verglasungsdichtungen


-außen-


Glazing gaskets


-external-


Z 914 262 25 Z 914 262 25


Verglasungsdichtung -außen-


für Spaltmaße von 4.5 - 7 mm


EPDM, schwarz


Oberfläche: Gleitpolymer


Glazing gasket -external-


for gap dimensions of 4.5 - 7 mm


EPDM, black


Surface: gliding polymer


Z 914 263 25 Z 914 263 25


Verglasungsdichtung -außen-


für Spaltmaße von 5.5 - 8 mm


EPDM, schwarz


Oberfläche: Gleitpolymer


Glazing gasket -external-


for gap dimensions of 5.5 - 8 mm


EPDM, black


Surface: gliding polymer


 Lager Sonder


 Lager Sonder


Z 912 616 25 Z 912 616 25


Andruckdichtung -außen-


EPDM, schwarz


Oberfläche: Gleitpolymer


Pressure plate gasket -external-


EPDM, black


Surface: gliding polymer


 Lager Sonder


Z 914 213 00 Z 914 213 00


Andruckdichtung -außen-


EPDM, schwarz, einseitig selbstklebend


Oberfläche: Trocken


Pressure plate gasket -external-


EPDM, black, onesided self adhesive


Surface: Dry


 Lager Sonder


X


X


X


X


 Stock Special


 Stock Special


 Stock Special


 Stock Special


Z 931 330 00 Z 931 330 00


Belüftungsformteil - links


EPDM, schwarz


"Achtung"


Nur einsetzbar in


Verbindung mit Dichtung


Z 914 263


Ventilation-piece-left


EPDM, black


"Attention"


Only usable in connextion


with gasket


Z 914 263


 Lager Sonder


X


 Stock Special


Z 931 331 00 Z 931 331 00


Belüftungsformteil rechts


EPDM, schwarz


"Achtung"


Nur einsetzbar in


Verbindung mit Dichtung


Z 914 263


Ventilation-piece-right


EPDM, black


"Attention"


Only usable in connextion


with gasket


Z 914 263


 Lager Sonder


X


 Stock Special


Dichtungsrahmen


Zulage für das Vulkanisieren eines


Rahmens aus Profil Z 914263 21


(silikonisiert).


Bei Bestellung bitte Rahmenmaß "BxH"


angeben! - siehe Abb.-


(Bitte Lieferzeit beachten).


Gasket frame


Surcharge for vulcanizing a frame


made of profile Z 914263 21


(siliconized).


Please indicate frame dimension "BxH"


when placing your order! - see figure -


(Please note the delivery time).


Z 931 335 22 Z 931 335 22
 Lager Sonder


X


 Stock Special


Z
 9


1
4


 2
6
3 "B


 x
 H


"


Abbildung Bestellmaß "B x H"
Figure order dimension "B x H"


 Elementfassade
 Unitized façade


Unitized façade


0
0
4
0
0


0
4
0
0


Elementfassade4 06/2012Trigon Unit L  Zubehör
Trigon Unit L  Accessories



j.hollins

Drawing Stamp







Elementdichtungen * Element gaskets *


Z 931 028 22 Z 931 028 22


Z 931 239 25 Z 931 239 25


 Lager Sonder


 Lager Sonder


 Lager Sonder


Elementdichtung vertikal Mitte und innen,


aus EPDM, schwarz,


Oberfläche: Silikonisiert


Element gasket vertical middle and interior


made of EPDM, black,


Surface: siliconized


Z 931 223 25 Z 931 223 25


Basisdichtung horizontal außen aus EPDM,


schwarz,Oberfläche: Gleitpolymer


Base gasket horizontal exterior,


made of EPDM,black,Surface: gliding polymer


Basisdichtung horizontal außen aus EPDM,


schwarz,Oberfläche: Gleitpolymer


Z 931 240 25 Z 931 240 25


 Lager Sonder


Elementdichtung horizontal innen,


aus EPDM, schwarz,


Oberfläche: Gleitpolymer


Element gasket horizontal interior


made of EPDM, black,


Surface: gliding polymer


 Lager Sonder


Base gasket horizontal exterior,


made of EPDM,black,Surface: gliding polymer


Z 931 054 22 Z 931 054 22


Elementdichtung vertikal außen,


aus EPDM, schwarz,


Oberfläche: Silikonisiert


Element gasket vertical exterior


made of EPDM, black,


Surface: siliconized


Anlieferform


Form of delivery


X


X


X


X


X


 Stock Special


 Stock Special


 Stock Special


 Stock Special


 Stock Special


Kleinere Mengen sind sofort lieferbar.


Größere Mengen sind anzufragen


wegen längerer Lieferzeit


Short amount are directly available,


for larger amounts please ask


for the appropiate delivery time


 "*" "*"


Basisdichtungen werden immer


in Kombination verwendet.


Base gaskets always


used in comination.


Anlieferform


Form of delivery


 Elementfassade
 Unitized façade


Elementfassade 906/2012


0
0
9
0
0


0
7
0
0


Unitized façade
Zubehör  Trigon Unit L


Accessories  Trigon Unit L
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>300


     Zur Entwässerung der horzontalen Elementfuge wird die


     Dichtung    1    ca. 25 - 30 mm breit geöffnet


(1) Der Abstand der Öffnung sollte mind. 300 mm vom Elementstoß


     entfernt liegen und maximal 750 mm betragen.


(2) Ein Stoß der horizontalen Dichtungen sollte zwischen den


     Öffnungen angeordnet sein


(1) (1)


(2)


1


2


3


<= 1400


Z 931 2231 Z 931 239 Z 931 2402 3


     Gasket   1   is opened over a width of approx. 25 - 30 mm


     to enable drainage of the horizontal unit groove.


(1) The distance between the openings and the element joint


     should be at least 300 mm with a maximum of 750 mm .


(2) A joint of the horizontal gaskets should be located


     between the openings.


Elementdichtung aussen


Outer unit gasket


Elementdichtung mitte


Central unit gasket


Elementdichtung innen


Inner unit  gasket


Entwässerung der horizontalen Elementdichtungen
Drainage of horizontal unit-gaskets


Elementfassade 3507/2012


0
3
5
0
0


1
6
0
0


Element facade
Verarbeitung  Trigon Unit L


Processing  
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11.2 Appendix B - Support Steelwork Drawing


1 drawing on 1 un-numbered page


Drawing Number - WEL/11/179 Rev B
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***End of Report***
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10. Dismantle of Test Specimen 13
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1 Summary of Testing


Location of Testing: Wintech Engineering Limited


Halesfield 2


Telford


Shropshire


TF7 4QH


Dates of Final Test Sequence:


Witnesses of the Final Test Sequence: T Volkelt Eduard Hueck GmbH


2 Scope of Test Report


10th, 12th, 17th, 18th & 19th July 2012


The test sample successfully passed the CWCT test requirements and all tests are either equal to or in excess of the 


requirements for current BS EN Standards for Curtain Walling.


This report describes testing conducted at the test site of Wintech Engineering Ltd on a sample of curtain walling, on behalf of Eduard 


Hueck GmbH. The test sample was supplied and erected onto the test chamber by Eduard Hueck GmbH (please see drawing in 


Appendix B for details of support steelwork).


Wintech Engineering Ltd is accredited by the United Kingdom Accreditation Service as UKAS Testing Laboratory No. 2223. Testing was 


conducted in accordance with the standards outlined on page 1 and method statement DPP/MW/D-10/3543 Rev 5 dated 28th February 


2012. The main purpose of testing was to determine the weathertightness of the sample with respect to air leakage, water penetration, 


wind and impact resistance and structural movement.
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3 Description of Test Specimen


Curtain Wall System: Trigon Unit L – Unitized Facade


Manufactured by: Eduard Hueck GmbH


Sample Size: 7200mm wide x 8000mm high


Framing Material: Aluminium EN AW 6060 T66


Finish: Powder coating DB 703


Mullions: B549715 – 196mm (See drawing 6951A06-01 in Appendix A)


Transom: B549716 – 196mm (See drawing 6951A06-01 in Appendix A)


Gaskets: Material =  EPDM (See drawings in Appendix A for part numbers)


Perimeter Seals: Membrane of Terofol M+S SD 150 and silicone


Glass Units: Triple Glass Unit – Overall Size 1374mm x 2463mm, Depth 44mm


8mm toughened glass/10mm air filled cavity/4mm clear float 


glass/12mm air filled cavity/10mm clear float laminated glass 


with 0.76mm PVB interlayer


Drainage & Ventilation: See drawing 6951A09 in Appendix A


Photograph of Test Specimen


Further details of the test specimen can be found among the system drawings in Appendix A.
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4 Test Apparatus


Sealed Chamber


Test Sample


Deflection Measurement Sensors


Temporary Seal around Sample


Airflow measurement device


Water flow meter


Data logger records all data during tests


General Arrangement of a Typical Test Assembly - Figure 1


All measurement devices, instruments and other relevant equipment used during testing were calibrated and are 


traceable to national standards.


Matrix of spray nozzles for use 


during Watertightness test


Removable, sealed cover for 


access to inside of sample


Controlled and 


metered air supply 


which generates both 


+ ve and –  ve 


pressures
Temporary support steelwork 


simulating ‘on site’ fixings
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5 Air Leakage


5.1 Infiltration


5.1.1 Test Method


5.1.2 Performance Criteria


Permissible air infiltration rate at peak test pressure:


Fixed Glazing = 1.5 mᶟ/hr/m²


Opening Joints = 2.0 mᶟ/hr/m² 


5.1.3 Test Results


Test 1 - Air Leakage (Infiltration) Test 5 - Repeat Air Leakage (Infiltration) Test 11 - Repeat Air Leakage (Infiltration)


50 0.03 0.03 50 0.03 0.10 50 0.08 0.21


100 0.03 0.02 100 0.03 0.08 100 0.06 0.21


150 0.03 0.07 150 0.04 0.08 150 0.09 0.24


200 0.03 0.07 200 0.04 0.15 200 0.07 0.15


250 0.03 0.03 250 0.03 0.07 250 0.06 0.20


300 0.04 0.05 300 0.03 0.08 300 0.05 0.15


450 0.05 0.13 450 0.04 0.07 450 0.06 0.25


600 0.02 0.15 600 0.02 0.08 600 0.04 0.13


750 0.04 0.03 750 0.04 0.07 750 0.07 0.18


Measured Area of Test Specimen = 56.60 m²


Pressure  


(Pa)


Air Leakage Rate Air Leakage Rate


Pressure 


(Pa)
Temperature = 11.9 °C Temperature = 13.9 °C


Opening 


Joints


Fixed 


Glazing


Opening 


Joints


Fixed 


Glazing


Opening 


Joints


Temperature = 13.0 °C


No areas of concentrated air leakage were located during any of the above testing. See page 1 for classifications achieved.


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.


Air leakage through the test chamber and the joints between the test chamber and the test specimen was determined by measuring 


the air flow at the following positive pressures;  50, 100, 150, 200, 250, 300, 450, 600 and 750 Pa. Each step was held for at least 10 seconds.


Three preparatory pulses of 825 Pa (110% of peak test pressure) positive pressure were applied to the test specimen. An airtight seal 


comprising of plastic sheeting and adhesive tape was then attached to the face of the test specimen.


Air leakage measured at the maximum test pressure in the Repeat Air Leakage (Infiltration) Test for fixed glazing should not increase by 


more than 0.3 mᶟ/hr/m² above the figures recorded in the first test.


Pressure 


(Pa)


Air Leakage Rate


Fixed 


Glazing


Air leakage through the specimen was determined by repeating the above sequence with the airtight seal removed; the difference 


between the two readings being the air leakage through the specimen. A check for concentrated air leakage was conducted following 


the above sequence.
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5.2 Exfiltration


5.2.1 Test Method


5.2.2 Performance Criteria


5.2.3 Test Results


Test 2 - Air Leakage (Exfiltration) Test 6 - Repeat Air Leakage (Exfiltration) Test 12 - Repeat Air Leakage (Exfiltration)


50 0.03 0.03 50 0.04 0.05 50 0.02 0.08


100 0.01 0.03 100 0.01 0.05 100 0.03 0.13


150 0.02 0.05 150 0.02 0.10 150 0.03 0.20


200 0.01 0.07 200 0.03 0.08 200 0.04 0.17


250 0.01 0.03 250 0.02 0.13 250 0.05 0.07


300 0.02 0.02 300 0.02 0.13 300 0.07 0.10


450 0.07 0.03 450 0.07 0.10 450 0.04 0.10


600 0.04 0.03 600 0.03 0.10 600 0.02 0.07


750 0.03 0.04 750 0.07 0.13 750 0.03 0.13


Three preparatory pulses of 825 Pa (110% of peak test pressure) negative pressure were applied to the test specimen. An airtight seal 


comprising of plastic sheeting and adhesive tape was then attached to the face of the test specimen.


Air leakage through the test chamber and the joints between the test chamber and the test specimen was determined by measuring 


the air flow at the following negative pressures;  50, 100, 150, 200, 250, 300, 450, 600 and 750 Pa. Each step was held for at least 10 


seconds.


Air leakage through the specimen was determined by repeating the above sequence with the airtight seal removed; the difference 


between the two readings being the air leakage through the specimen. A check for concentrated air leakage was conducted following 


the above sequence.


There is no classification or performance requirement for exfiltration testing in the CWCT Standard for Systemised Building Envelopes – 


Section 5, however Approved Document L2 requires a maximum air leakage rate of 10 mᶟ/hr/m² at 50 Pa for a completed building 


envelope.


No areas of concentrated air leakage were located during any of the above testing.


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.


Air Leakage Rate


Fixed 


Glazing


Opening 


Joints


Air Leakage Rate


Fixed 


Glazing


Opening 


Joints


Measured Area of Test Specimen = 56.60 m²


Pressure 


(Pa)


Pressure 


(Pa)


Pressure 


(Pa)
Temperature = 11.9 °C Temperature = 13.9 °C Temperature = 13.0 °C


Air Leakage Rate


Opening 


Joints


Fixed 


Glazing
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6 Water Penetration


6.1 Static Pressure


6.1.1 Test Method


6.1.2 Performance Criteria


6.1.3 Test Results


Test 3 - Static Pressure


15.0 °C


12.7 °C


Test 7 - Repeat Static Pressure


14.0 °C


13.5 °C


Test 13 - Repeat Static Pressure


15.0 °C


16.0 °C


6.2 Dynamic Aero Engine


6.2.1 Test Method


6.2.2 Performance Criteria


6.2.3 Test Results


Test 8 - Dynamic Aero Engine


14.0 °C


12.0 °C


Water Temperature


Ambient Temperature


Three preparatory pulses of 660 Pa (110% of peak test pressure) positive pressure were applied to the test specimen.


There shall be no leakage onto the internal face of the test specimen at any time during the test. Following the completion of the test, 


there shall be no standing water in locations intended to remain dry. 


No areas of water leakage were located during any of the above testing. See page 1 for classifications achieved. 


The specimen was sprayed with water, and was then subjected to airflow from a wind generator, which achieved average deflections 


equal to those produced at a static pressure differential of 600 Pa. These conditions were met for the specified 15 minutes, and the 


interior face of the specimen was continuously monitored for water ingress throughout the test.


No areas of water leakage were located during the above test.


Water Temperature


Ambient Temperature


Water Temperature


Ambient Temperature


Water Temperature


Ambient Temperature


As described above in section 6.1.2.


Water was then sprayed onto the specimen for 15 minutes at zero Pa. The water spray continued and the pressure was increased in the 


following positive increments; 50, 100, 150, 200, 300, 450, 600, 750, 900, 1050 and 1200 Pa. Each step was held for 5 minutes. The interior 


face of the specimen was continuously monitored for water ingress throughout the test.


There shall be no damage or displacement of of any external components or finishes during the test.
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6.4 Hose


6.4.1 Test Method


6.4.2 Performance Criteria


6.4.3 Test Results


Test 10 - Hose


14.0 °C


12.0 °C


Hose Testing Locations - Figure 2


 Joints Sprayed during Hose Test (Viewed Externally)


No areas of water leakage were located during the above test.


Water Temperature


Ambient Temperature


Working from the exterior of the specimen progressing from the lowest horizontal joint to the intersecting vertical joints, the selected areas 


of curtain wall shown on the drawing below were wetted from the bottom up at a rate of 5 minutes per 1.5 m length of joint.


The interior face of the specimen was continuously monitored for water ingress throughout the test, and for 30 minutes following the 


completion of the test.


As described above in section 6.1.2.
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7 Wind Resistance


7.1 Serviceability


7.1.1 Test Method


7.1.2 Performance Criteria


Group A


Group B


Group C


7.1.3 Test Results


Test 4 - Serviceability


13.9 °C


Group A Group B Group C Group A Group B Group C


0.0 -0.1 0.0 0.0 -0.1 0.0


2.0 -0.2 0.0 -2.1 0.0 -0.1


4.3 -0.3 0.2 -4.4 0.0 -0.1


6.5 -0.3 0.4 -6.6 0.1 -0.4


8.9 -0.4 0.4 -8.8 0.2 -0.6


Single probe positioned to measure deflection of a framing member adjacent to point of support


0.1


-0.2


-0.1


0.4


Probe 


Reference


Calculated allowable 


deflection (mm)


16.2


6.9


6.3


Three preparatory pulses of 1200 Pa (50% of design wind load) positive pressure were applied to the test specimen. Upon returning to 0 


Pa, any opening parts of the test specimen were opened and closed five times, secured in the closed position, and finally sealed with 


tape.  All deflection sensors were zeroed.


The specimen was then subjected to positive pressure stages of 600, 1200, 1800 and 2400 Pa (25%, 50%, 75% and 100% of design wind 


load), and held at each step for 15 seconds (± 5 secs).  


The above test sequence was then repeated, including the preparation pulses, at a negative pressure differential.  All sensors, other than 


those used for recording the movement of framing members adjacent to points of support, were zeroed following the preparation 


pulses.


Following the above test, the specimen was inspected for permanent deformation or damage.


Frontal deflection of the specimen shall recover by either 95% or 1 mm (whichever the greater) within one hour following completion of 


the test.


The total movement of framing members adjacent to points of support shall be less than 2 mm taken as the difference between the 


positions under peak positive and peak negative loads.


Positive Pressure (Pa)


0


Ambient Temperature


The test specimen shall be capable of accommodating the design loads without any reduction to the specified performance, and shall 


not exceed the following calculated allowable deflections;


Deflection recorded (mm) Negative Pressure 


(Pa)


Deflection recorded (mm)


0


600


0.0-0.1


Deflection recorded at peak positive pressure (mm)


Deflection recorded following negative prep pulse (mm)


Deflection recorded at peak negative pressure (mm)


Total deflection recorded (mm)


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.


600


1200


1800


2400


Residual deformation 0.0 -0.1 -0.1


1200


1800


2400


Residual deformation 0.1
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7.2 Safety


7.2.1 Test Method


7.2.2 Performance Criteria


Group A


Group B


Group C


7.2.3 Test Results


Test 14 - Safety


16.0 °C


Group A Group B Group C Group A Group B Group C


0.0 -0.1 0.0 0.0 -0.1 0.0


13.4 -0.6 -0.8 -13.4 0.4 1.0


Single probe positioned to measure deflection of a framing member adjacent to point of support


-0.2


-0.2


0.1


-0.1


The above test sequence was then repeated, including the preparation pulses, with negative pressure differential. All sensors were 


zeroed following the preparation pulses.


Following the above test, the specimen was inspected for permanent deformation or damage.


Three preparatory pulses of 1200 Pa (50% of design wind load) positive pressure were applied to the test specimen and the deflection 


sensors were zeroed.


Positive Pressure (Pa)
Deflection recorded (mm) Negative Pressure 


(Pa)


Deflection recorded (mm)


0 0


3600 3600


The specimen was then subjected to a positive pressure pulse of 3600 Pa (150% x design wind load). The pressure was applied as rapidly 


as possible but in no less than 1 second and was maintained for 15 seconds (± 5 secs). Deflection readings were taken at the peak 


pressure, and upon returning to zero Pa, residual deformation readings were taken. There was also a visual and manual check carried 


out.


Deflection recorded at peak positive pressure (mm)


Deflection recorded following negative prep pulse (mm)


Deflection recorded at peak negative pressure (mm)


Total deflection recorded (mm)


Please note the standard uncertainty multiplied by a coverage factor k = 2, providing a level of confidence of approximately 95%, for 


the above measurements is + 5.33 % of the reading.


Residual deformation 0.1 -0.1 0.0 Residual deformation


Residual deformation of framing members shall not exceed the following calculated allowable residual deformations within one hour 


following completion of the test.


Probe 


Reference


Calculated allowable 


residual deformation 


(mm)
6.7


2.8


2.5


The total movement of framing members adjacent to points of support shall be less than 3 mm taken as the difference between the 


positions under peak positive and negative loads.


Ambient Temperature


-0.1 -0.1 0.1
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Probe Locations - Figure 3 


Positions of probes to measure the system deflection and residual deformation (Viewed Externally)


Group A


Group C


Group B


8 Structural Movement


8.1 Seismic 


8.1.1 Test Method


8.2.1 Performance Criteria


None of the following forms of failure shall occur;


Impairment of any functions or visible damage


Glass breakage or glass fall-out


Air Leakage, Water Penetration & Structural Performance following the Seismic test shall remain within specified allowable limits


Wall components being dislodged or visibly disengaged


8.3.1 Test Results


Following the test, none of the above failure criteria were identified.
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9 Impact Resistance


9.1 Safety


9.1.1 Test Method


9.2.1 Performance Criteria


None of the following forms of failure shall occur;


Fracture of Components


Punching Failure


Dislodgement of Components


9.3.1 Test Results


Tests 15 & 16 - Safety


84.0 RH


17.0 °C


E5 950 Pass


E5 950 Pass


E5 950 Pass
E5 950 Pass


E5 950 Pass
E5 950 Pass
E5 950 Pass
I5 950 Pass


Impact locations - Figure 4


Points of Impact (Viewed Externally)


External 4


External 3


External 2


External 5


Internal 1


External 6


External 1


External 7


External 1 Bounce


External 2 Bounce


External 3 Bounce


Impact Reference
Classificati


on


External 4 Bounce and dent - gasket popped out


External 5 Bounce


External 6 Bounce


Bounce


Bounce


External 7


Internal 1


Drop Height 


(mm)
Observations Result


The impactor was suspended on a wire cord and allowed to swing freely, without initial velocity, in a pendulum motion until it hit the 


specimen normal to its face. Only one impact was performed at each selected impact point, and the impactor was restrained following 


each impact so as not to strike the specimen more than once.


Relative Humidity


Ambient Temperature
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10 Dismantle of Test Specimen


A successful dismantle of the test specimen was carried out and witnessed by representatives of Wintech Engineering Ltd, during which 


there was no water evident in the parts of the system designed to remain dry, and it was found that the specimen components fully 


complied with the system drawings provided.


Photograph 1


Photograph 2


Photograph 3


This photograph shows clear sealant (Hueck 


Part no. 912716) applied along one of the 


mitre joints on the external face of one of 


the units.


The internal gaskets and the insulation inside the aluminium panels were not present as arranged prior to testing, for viewing purposes 


during the water penetration tests. Also prior to testing, the fixing brackets were welded onto the supporting steelwork as per a request 


by Eduard Hueck GmbH, in order to try and reduce movement during the wind resistance tests. There is a drawing showing this included 


in Appendix A. There was some sealant found in locations not shown on the drawings (see photographs below). See also photographs 


below showing rivets used to fix the aluminium panels together. These are not shown and the drawings and are set at 200 mm - 260 mm 


centres.


This photograph shows the rivets (as described 


above) used to fixed the aluminium panels 


together, not shown on the system drawings.


This photograph shows sealant applied in 


order to seal the aluminium panels onto the 


units, not shown on the system drawings.
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11 Appendices


11.1 Appendix A - System Drawings


40 drawings on 40 un-numbered pages


Various system drawings







































































































































































JLH/R10091


11th September 2012


Page 15 of 16


11.2 Appendix B - Support Steelwork Drawing


1 drawing on 1 un-numbered page


Drawing Number - WEL/11/179 Rev B
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***End of Report***
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1. INTRODUCTION 
 


This report describes tests witnessed by Wintech Engineering Ltd to a curtain wall sample 


tested by Eduard Hueck GmbH & Co. KG. 


 


The test sequence was conducted on the 15th September 2011 in order to determine the 


weather tightness of the sample with respect to air permeability, water penetration and wind 


resistance. The test methods witnessed were conducted in accordance with the following 


standards. 


 
CWCT Standard Test Methods for Building Envelopes - December 2005 


Air Leakage (Infiltration & Exfiltration)    CWCT Section 5 


Water Penetration – Static     CWCT Section 6 


Wind Resistance – Serviceability    CWCT Section 11 


Wind Resistance – Safety     CWCT Section 12 


 


 


2. SUMMARY OF TEST RESULTS 
 


The following summarises the results of tests carried out.  The sample was tested in the 


following sequence and the associated results are as follows; 


 
 Peak Test 


Pressure 


Result Classification 


Test 1 – Air Leakage (Infiltration) 900 Pa Pass AE 900 


Test 2 – Air Leakage (Exfiltration) 900 Pa (See note1)  


Test 3 – Water Penetration (Static Pressure) 1200 Pa Pass RE 1200 


Test 4 – Wind Resistance (Serviceability) 2400 Pa Pass  


Test 5 – Repeat Air Leakage (Infiltration) 900 Pa Pass  


Test 6 – Repeat Air Leakage (Exfiltration) 900 Pa (See note1)  


Test 7 – Water Penetration (Static Pressure) 1200 Pa Pass  


Test 8 – Wind Resistance (Safety) 3600 Pa Pass  


 
Note1 : There is no classification or performance requirement for Exfiltration testing in CWCT Standard 


for Systemised Building Envelopes – Section 5. 


 
Note : The opening vent contained within the curtain wall system was sealed up and excluded from 


the test, only the interface from the vent to the curtain wall was monitored during testing. 
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3. TEST RESULTS 
 


 3.1.1 1st Air Permeability  


 
Pressure 


Pa 


Positive Leakage Rate 


m3/h/m2 


Negative Leakage Rate 


m3/h/m2 


50 0.15 0.16 


100 0.25 0.27 


150 0.33 0.35 


200 0.41 0.46 


250 0.47 0.48 


300 0.52 0.57 


450 0.69 0.73 


600 0.81 0.90 


750 0.95 0.98 


900 1.07 1.11 


 


 


3.1.2 1st Static Watertightness  


 


Pressure 


Pa 
Result 


0 – 1200 Pa No Leakage 


 


 


3.1.3 Wind Resistance – Serviceability  


 


Length of member = 3120 mm  Allowable deflection = 15.4 mm (L/300 + 5) 


Pressure 


Pa 


Positive Deflection 


mm 


Negative Deflection  


mm 


0 0.00 -0.00 


600 1.36 -1.41 


1200 3.13 -3.05 


1800 5.01 -4.94 


2400 7.15 -6.94 


0 0.1 -0.14 


 


Length of member = 1360 mm  Allowable deflection = 6.8 mm (L/200) 


Pressure 


Pa 


Positive Deflection 


mm 


Negative Deflection  


mm 


0 0.00 0.00 


600 0.05 -0.03 


1200 0.10 -0.03 


1800 0.63 -0.27 


2400 1.25 -0.46 


0 0.05 -0.30 


 


 


3.1.4 2nd Air Permeability  


 
Pressure 


Pa 


Positive Leakage Rate 


m3/h/m2 


Negative Leakage Rate 


m3/h/m2 


50 0.12 0.16 


100 0.22 0.25 


150 0.27 0.32 


200 0.36 0.38 


250 0.38 0.42 


300 0.49 0.49 


450 0.58 0.64 


600 0.74 0.76 


750 0.85 0.89 


900 0.97 0.98 
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3.1.5 2nd Static Watertightness  


 


Pressure 


Pa 
Result 


0 – 1200 Pa No Leakage 


 


3.1.6 Wind Resistance – Safety 


 


Length of member = 3120 mm  Allowable residual deformation = 6.24 mm (L/500) 


Pressure 


Pa 


Positive Deflection 


mm 


Negative Deflection  


mm 


0 0.0 0.0 


3600 11.54 -11.60 


0 1.14 -0.05 


 


Length of member = 1360 mm  Allowable residual deformation = 2.72 mm (L/500) 


Pressure 


Pa 


Positive Deflection 


mm 


Negative Deflection  


mm 


0 0.0 0.0 


3600 1.67 -2.48 


0 0.27 -0.47 
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Test Sample during Testing 


 


 


 


 
  


Photograph No. 1 
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+++ - - End of Report - - +++ 
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1. Definition of Project and General Details 


 


1.1 Definition of Project 


 


Puls GmbH, Berlin, is supplying and fitting a facade structure for the building project Ramada 


Hotel, Berlin, which must fulfill the noise emission requirements for flanking sound insulation. 


For manufacturing the façade structure a profile system from Eduard Hueck GmbH & Co. 


KG, Lüdenscheid, is being used. 


 


In accordance with the production drawings which the client provided us with, the require-


ment applies to conducting flanking sound lines in a vertical direction. The requirement for 


the standard flanking level difference (flanking sound transfer) amounts to: 


 


RL,w,R = 57 dB correspondingly Dn,f,w = 59 dB in the test stand 


 


 


It is the standard flanking level difference of the facade structure manufactured by the client 


on connecting the compartment wall to the decoupled bar which has to be ascertained in ac-


cordance with DIN EN ISO 10 848 in the test stand with suppressed flanking sound transmis-


sion in accordance with DIN EN ISO 140-1. 


 


1.2 Measurement Standards 


 


The measurements were carried out in accordance with the following standards and guide-


lines: 


 


 DIN EN ISO 10 848-1 “Acoustics – Laboratory measurement of the flanking trans-


mission of airborne and impact sound between adjoining rooms – Part 1: Frame doc-


ument” 


(ISO 10 848-1: 2006); German version EN ISO 10 848-1: 2006  


 


 DIN EN ISO 140-1 “Acoustics – Measurement of sound insulation in buildings and of 


building elements – Part 1: Requirements for laboratory test facilities with suppressed 


flanking transmission” 


(ISO 140-1:1997 + AM 1:2004); German version EN ISO 140-1:1997 + A1:2004 


 


 DIN EN ISO 717-1 “Acoustics – Rating of sound insulation in buildings and of building 


elements – Part 1: Airborne sound insulation 


(ISO 717-1:1996 + AM 1:2006)“; German version EN ISO 717-1:1996 + A1:2006 
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1.3 Manufacturer of Test Set-Up  


 


Puls GmbH 


Lübarser Straße 19 


13435 Berlin 


 


1.4 Client requesting Tests 


 


Eduard Hueck GmbH & Co. KG 


Loher Straße 9 


58511 Lüdenscheid 


 


 


2. Set-Up of Test Object and Test Arrangement 


 


2.1 Test Stand 


 


The facade element was installed by the manufacturer’s fitters into the test stand with sup-


pressed flanking transmission which belongs to the institute in order to ascertain the standard 


flanking level difference in accordance with DIN EN ISO 140-1. 


 


The maximum sound insulation measurement R`max of the test stand when a light-weight wall 


construction was installed in accordance with DIN EN ISO 140-1, appendix A.2.1 amounts to: 


 


fTerz in Hz 50 63 80 100 125 160 200 250 315 400 500 


R`max in dB 29,2 40,8 34,6 44,1 44,3 49,6 55,7 59,6 61,6 63,8 68,1 


 


fTerz in Hz 630 800 1000 1250 1600 2000 2500 3150 4000 5000 


R`max in dB 70,6 72,0 75,1 74,6 73,2 73,3 78,7 83 86,2 90,5 


 


The evaluated sound insulation measurement amounts to: 


 


    R`w,max = 68 dB 


 


The enclosing wall of the facade structure was manufactured by the test institute’s skilled 


employees. In order to achieve a sufficiently high level of sound insulation the wall panes of 


the approx. d (thickness) = 500 mm walls on both sides of the parting line were built up with 


separate metal framework. 
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2.2 Set-Up of the Test Object 


 


The tested sample element was a façade structure made of aluminum consisting of two part-


elements which were connected by a decoupled bar. One of the part elements (source room) 


had a window casement with inset panel which could be opened, a glazed fixed panel and 


two fixed panels with inset panels. The other part element (receiving room) was equipped 


with a glazed fixed panel. The dimensions of the individual elements were width x height 


3,200 mm = 1,500 mm x mm. The total dimensions therefore were 6,400 mm x 1,500 mm. 


The surface was approx. 9.6 m². 


 


The sample element was tipped by 90° and positioned so that the ceiling connection could be 


carried out on the test stand joint. The connection of the façade to the partition component 


was carried out with two steel plates, d (thickness) = 3 mm in accordance with the manufac-


turer’s drawing.  


 


The glazing units installed had the following design characteristics: 


 


Manufacturer: Oder-Glas GmbH, Müllrose 


 


Name: Akustex advance AF 35/43 (according to label on glass) 


 


Build-up: Float 8 mm 


  SZR 16 mm, Argon-filling 


  VSG 5.5.2 SC 


 


The test object was installed according to the manufacturer’s drawings.  


 


The detailed build-up of the construction can be seen in the manufacturer’s drawings, annex-


es 1 to 4. The design characteristics of the installed glazing are illustrated in annex 5 (factory 


label). 


 


Mineral fiber mats were put on the joints between the test element and the test opening 


and/or they were stuffed into the joints and sealed off with silicon mastic.  


 


Annexes 6 and 7 contain photo documentation of the build-up in the test stand. Annex 8 


shows a schematic diagram of the test build-up. 
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3. Measurement and Execution of Measuring 


 


The measurement of the standard flanking level difference was carried out in accordance 


with the requirements of the standard 


  


 DIN EN ISO 10 848 


“Acousticc – Laboratory measurement of the flanking transmission of airborne and 


impact sound between adjoining rooms – Part 1 Frame document” 


 


The measurement procedure as well as a description of measuring can be seen in annex 9 


of this test report. 


 


4. Measurement Results 


 


The evaluated standard flanking level differences of the façade elements tested on 18
th
 De-


cember 2009, installed in a functional condition, without any influence from flanking struc-


tures in a vertical direction was determined as follows: 


 


Date of 


Measuring 


Test Object Standard 


Flanking 


Level Difference 


Dn,f,w in dB 


Requirement 


(Test Stand) 


Dn,f,w in dB 


Achieved 


yes/no 


18.12.2009 Facade structure, set-


up see section 2.2 and 


enclosures 1 to 4 


60 59 yes 


 


The frequency dependent curve progress of the standard flanking level difference can be 


seen in annex 10. 


The measuring result constitutes test stand values; a safety margin of 2 dB should be taken 


into account for planning applications.  


 


The tested structure meets the project specific requirements for flanking sound insulation in a 


vertical direction. 


 


 


Mülheim an der Ruhr, 25.01.2010 


 


Stefan Grüll 
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Photo Documentation Annex 6 


 


Illustration 1: View Source Room 


 


 


Illustration 2: View Receiving Room 
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Photo Documentation Annex 7 


 


Illustration 3: View Source Room, Detail Lower Connection 


 


 


Illustration 4: View Receiving Room, Detail Lower Connection 
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Description of the Measuring Rooms Annex 8 


Schematic Diagram 


  Layout      Vertical Section 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Superstructure: Ceiling - Reinforced concrete ceiling d1 = 14 cm und d2 = 20 cm inside room 
                                                                with latex paintwork, 


   Mass per unit area F1 = 322 kg/m
2
 and F21 = 460 kg/m


2
  


  Floor - Reinforced concrete slab d = 20 cm, smoothed with blade, 


    Mass per unit area F = 460 kg/m
2
 


  Walls - Brickwork d = 24 cm, Mass per unit area F = 384 kg/m
2 


 


Ambient Air:                           Ambient air conditions during measuring on 18.12.2009 


   - Air temperature L   : 18,2°C 
   - relative air humidity rF     : 59,6% 


 


Room Conditions  Source Room Receiving Room 


Width b             [m] 3,32 3,05 


Length  [m] 4,40 4,39 


Height   [m] 3,76 3,76 


Volume V  [m
3
] 52,3  51,6  


  _ 


Reverberation Time Tm [s] 


 


1,54 


 


1,43 
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Facade element  
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Room 


Source Room Receiving  
Room 


Partition 







 


Standard Flanking Level Difference According to DIN EN ISO 10 848 in Test Stand Annex 9 


Description of Carrying out an Airborne Sound Measurement, evaluated by a  


Measuring Facility with Process Computer 


Client:  Eduard Hueck GmbH & Co. KG, Loher Straße 9, 58511 Lüdenscheid 


Object:  Facade Structure for Building Project Ramada Hotel, Berlin 
 


1. Measuring Set-Up 


  


Source Room Receiving Room 


 
       
  Device Designation / Type Serial  


Number 
Date of the last inspec-
tion/calibrated until 


Last 
Calibration 


 


 1 Dodecahedron-loudspeaker for streaming third octave band noise DL 1 06.06.2007/- -  


 2 Dodecahedron-loudspeaker for measuring reverberation time DL 2 - -  


 3 Condenser microphone: M1: Norsonic, Type 1220 
    V1: Norsonic, Type 1201 
    M2: Norsonic, Type 1220 
    V2: Norsonic, Type 1201 


38648 
29495 
14691 
18314 


16.01.2007/31.12.2009 
16.01.2007/31.12.2009 
16.01.2007/31.12.2009 
16.01.2009/31.12.2009 


18.12.2009 
18.12.2009 
18.12.2009 
18.12.2009 


 


 4 Sound level analyser: Norsonic, Type 121 29837 16.01.2007/31.12.2009 18.12.2009  


 


2. Carrying out Measuring 


 In order to ascertain airborne sound insulation an electroacoustically generated 1/3 octave noise is emitted 


via a dodecahedron loudspeaker in the source room. In the frequency range of 50 Hz to 5,000 Hz the gener-


ated level values are measured and recorded in 1/3 octave steps via two condenser microphones simultane-


ously on two channels in each case in the source room and the receiving room. From these values and the 


reverberation time ascertained in the receiving room, the integrated process computer of the sound level ana-


lyser determines the values in the individual frequency bands as well as the standard flanking level difference 


Dn, f, w in accordance with DIN EN ISO 717 as a single value. 
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Manufacturer: Name of Product:


Client: Designation Test Rooms:


Test object installed by: Manufacturer Date of test:


Surface S test object:


Mass per unit area:


Air temperature in test stand: 18,2 °C


59,2 %


Volume source room: 52,3 m³


51,6 m³


   Frequency D n,f


Terz


Hz dB


50 23,4


63 22,4


80 33,3


100 34,3


125 40,4


160 45,0


200 48,5


250 50,8


315 54,7


400 57,3


500 56,1


630 58,1


800 63,6


1000 64,7


1250 64,4


1600 67,0


2000 71,0


2500 71,3


3150 72,0


4000 69,5


5000 68,6


D n,f,w  (C; Ctr) = 60 -( 2; -8 ) dB


Test report No.: 1247-002-09


SG-Bauakustik


Institut für schalltechnische Produktoptimierung


Mainstrasse 15


45478 Mülheim an der Ruhr, den 25.01.2010


Ctr100-5000 =Ctr50-3150 =


-6 dB


-17 dB


-1 dB


-8 dB


Stefan Grüll


-5 dB


-17 dB


Facade structure for the building project Ramada Hotel, Berlin, detailed build-up see section 2.2 as well as enclosure 1 


to 4, Glazing: Akustex Advance AF 35/43, Float 8 mm / SZR 16 mm Argon / VSG 5.5.2 SC, Total dimensions approx. 


width x height = 6.400 mm x 1.500 mm                                                                                                                                                                                                                                                                                                                  


C50-3150     = C100-5000   =


Description of the Test Object:


Evaluation according to ISO 717-1:


The ascertainment is based on test stand measuring results,


C50-5000   =


Ctr50-5000 =


Annex 10
Standard Flanking Level Difference Acc. to DIN EN ISO 10 848


Ascertainment of the Standard Flanking Level Difference in Test Stand


©SG-Bauakustik Institut für schalltechnische Produktoptimierung


 


Air humidity in test stand:


Volume receiving room: 


Puls GmbH, Berlin Facade Structure


Laboratory


                                18.12.2009


 Eduard Hueck GmbH & Co. KG


which were measured in 1/3 octave bands.
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1. Definition of Project and General Details 


 


1.1 Definition of Project 


 


Puls GmbH, Berlin, is supplying and fitting a facade structure for the building project Ramada 


Hotel, Berlin, which must fulfill the noise emission requirements for flanking sound insulation. 


For manufacturing the façade structure a profile system from Eduard Hueck GmbH & Co. 


KG, Lüdenscheid, is being used. 


 


In accordance with the production drawings which the client provided us with, the require-


ment applies to conducting flanking sound lines in a horizontal direction. The requirement for 


the standard flanking level difference (flanking sound transfer) amounts to: 


 


Standard Requirement: RL,w,R = 50 dB correspondingly Dn,f,w = 52 dB in Test Stand 


Division of Rental Areas: RL,w,R = 58 dB correspondingly Dn,f,w = 60 dB in Test Stand 


 


The compartment wall connection is carried out directly on the decoupled uprights between 


the individual elements. 


 


It is the standard flanking level difference of the facade structure manufactured by the client 


on connecting the compartment wall to the decoupled uprights which has to be ascertained in 


accordance with DIN EN ISO 10 848 in the test stand with suppressed flanking sound trans-


mission in accordance with DIN EN ISO 140-1. 


 


1.2 Measurement Standards 


 


The measurements were carried out in acc. with the following standards and guidelines: 


 


 DIN EN ISO 10 848-1 “Acoustics – Laboratory measurement of the flanking trans-


mission of airborne and impact sound between adjoining rooms – Part 1 Frame doc-


ument”  


(ISO 10 848-1: 2006); German version EN ISO 10 848-1: 2006  


 DIN EN ISO 140-1 “Acoustics – Measurement of sound insulation in buildings and of 


building elements – Part 1: Requirements for laboratory test facilities with suppressed 


flanking transmission”  


(ISO 140-1:1997 + AM 1:2004); German version EN ISO 140-1:1997 + A1:2004 


 DIN EN ISO 717-1 “Acoustics – Rating of sound insulation in buildings and of building 


elements – Part 1: Airborne sound insulation  


(ISO 717-1:1996 + AM 1:2006)”; German version EN ISO 717-1:1996 + A1:2006 
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1.3 Manufacturer of Test Set-Up 


 


Puls GmbH 


Lübarser Straße 19 


13435 Berlin 


 


1.4 Client requesting Tests 


 


Eduard Hueck GmbH & Co. KG 


Loher Straße 9 


58511 Lüdenscheid 


 


 


2. Set-Up of Test Object and Test Arrangement  


 


2.1 Test Stand 


 


The facade element was installed by the manufacturer’s fitters into the test stand with sup-


pressed flanking transmission which belongs to the institute in order to ascertain the standard 


flanking level difference in accordance with DIN EN ISO 140-1. 


 


The maximum sound insulation measurement R`max of the test stand when a light-weight wall 


construction was installed in accordance with DIN EN ISO 140-1, appendix A.2.1 amounts to: 


 


fTerz in Hz 50 63 80 100 125 160 200 250 315 400 500 


R`max in dB 29,2 40,8 34,6 44,1 44,3 49,6 55,7 59,6 61,6 63,8 68,1 


 


fTerz in Hz 630 800 1000 1250 1600 2000 2500 3150 4000 5000 


R`max in dB 70,6 72,0 75,1 74,6 73,2 73,3 78,7 83 86,2 90,5 


 


The evaluated sound insulation measurement amounts to: 


 


    R`w,max = 68 dB 


 


The enclosing wall of the facade structure was manufactured by the test institute’s skilled 


employees. In order to achieve a sufficiently high level of sound insulation the wall panes of 


the approx. d (thickness) = 500 mm walls on both sides of the parting line were built up with 


separate metal framework. 
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2.2 Set-up of the Test Object 


 


The tested sample element was a façade structure made of aluminum consisting of two part-


elements which were connected by a decoupled upright. One of the part elements (source 


room) had a window casement with inset panel which could be opened, a glazed fixed panel 


and two fixed panels with inset panels. The other part element (receiving room) was 


equipped with a glazed fixed panel. The dimensions of the individual elements were width x 


height = 1,500 mm x 3,200 mm. The total dimensions therefore were 3,000 mm x 3,200 mm. 


The surface was approx. 9.6 m². 


 


The sample element was positioned so that the compartment wall connection could be car-


ried out on the test stand joint. The connection of the façade to the partition component was 


carried out immediately on the upright which was fully covered on the front side by the parti-


tion wall (see manufacturer’s drawing).  


 


The glazing units installed had the following design characteristics: 


 


Manufacturer: Oder-Glas GmbH, Müllrose 


 


Name: Akustex advance AF 35/43 (according to label on glass) 


 


Build-up: Float 8 mm 


  SZR 16 mm, Argon-filling 


  VSG 5.5.2 SC 


 


The following variants were tested: 


 


● Measurement 1: 


 Situation: without lead sheet insert, profile groove without insert 


 


● Measurement 2: 


 Situation: without lead sheet insert, profile groove without insert, 2 layers of gypsum fi-


berboard, d (thickness) = 15 mm in the element joint 


 


● Measurement 3: 


 Situation: without lead sheet insert, profile groove without insert, 2 layers gypsum fiber-


board, d (thickness) = 15 mm in the element joint, uprights covered on the 


outside by plasterboard construction plates  
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● Measurement 4: 


 Situation: with 2 layers of lead sheet inserts, d (thickness) = 2 mm, profile groove filled 


with putty, 2 layers gypsum fiberboard, d (thickness) = 15 mm in the element 


joint 


 


The test object was installed in accordance with the manufacturer’s drawings.  


 


The detailed build-up of the construction can be seen in the manufacturer’s drawings, annex-


es 1 to 6. The design characteristics of the installed glazing are illustrated in annex 7 (factory 


label). 


 


Mineral fiber mats were put on the joints between the test element and the test opening 


and/or they were stuffed into the joints and sealed off with silicon mastic.  


 


Annexes 8 and 9 contain photo documentation of the set-up in the test stand. Annex 10 


shows a schematic diagram of the test set-up. 


 


 


3. Measurement and Execution of Measuring 


 


The measurement of the standard flanking level difference was carried out in accordance 


with the requirements of the standard 


  


 DIN EN ISO 10 848 


“Acoustics – Laboratory measurement of the flanking transmission of airborne and 


impact sound between adjoining rooms – Part 1 Frame document” 


 


The measurement procedure as well as a description of measuring can be seen in annex 11 


of this test report. 
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4. Measurement Results 


 


The evaluated standard flanking level differences of the façade elements tested on 15
th
 and 


16
th
 December 2009, installed in a functional condition, without any influence from flanking 


structures in a horizontal direction was determined as follows: 


 


Date of 


Measuring 


Test Object Standard 


Flanking 


Level Differ-


ence Dn,f,w in 


dB 


Requirement 


(Test Stand) 


Dn,f,w in dB 


achieved  


yes / no 


Measurement 1 


15.12.2009 


Façade structure, without lead sheet 


insert, profile groove without insert, 


build-up see section 2.2 and enclo-


sures 1 to 6 


49 52/60 no / no 


Measurement 2 


15.12.2009 


Facade structure, without lead sheet 


insert, profile groove without insert, 2 


layers gypsum fiberboards, d = 15 


mm in the element joint, build-up see 


section 2.2 and enclosures 1 to 6 


54 52/60 
yes / 


no 


Measurement 3 


15.12.2009 


Facade structure, without lead sheet 


insert, profile groove without insert, 2 


layers gypsum fiberboards, d = 15 


mm in the element joint, upright cov-


ered on the outside with plasterboard 


construction plates, build-up see 


section 2.2 and enclosures 1 to 6 


58 52/60 
yes / 


no 


Measurement 4 


16.12.2009 


Facade structure, with 2 layers of lead 


sheet inserts, d = 2 mm, profile 


groove filled with putty, 2 layers of 


gypsum fiberboards, d = 15 mm in the 


element joint, build-up see section 2.2 


and enclosures 1 to 6 


62 52/60 
yes / 


yes 


 


The frequency dependent curve progress of the standard flanking level difference can be 


seen in annexes 12 to 15. 


The measuring results constitute test stand values; a safety margin of 2 dB should be taken 


into account for planning applications. 


 


 


Mülheim an der Ruhr, 25.01.2010 


 


Stefan Grüll 
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Photo Documentation Annex 8 


 


Illustration 1: View Source Room 


 


 


Illustration 2: View Receiving Room 
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Photo Documentation Annex 9 


 


Illustration 3: View Source Room, Detail Upper Connection  


 


 


Illustration 4: View Receiving Room, Detail Lower Connection 
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Description of the Measuring Rooms Annex 10 


Schematic Diagram 


  Layout      Vertical Section 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Superstructure: Ceiling - Reinforced concrete ceiling d1 = 14 cm and d2 = 20 cm inside 
                                                   the room with latex paintwork, 


   mass per unit area F1 = 322 kg/m
2
 and F21 = 460 kg/m


2
  


  Floor - Reinforced concrete slab d = 20 cm, smoothed with blade, 


    mass per unit area F = 460 kg/m
2
 


  Walls - Brickwork d = 24 cm, mass per unit area F = 384 kg/m
2 


 


Ambient air:                            Ambient air conditions during measuring on 16.12.2009 


   - Air temperature L   : 17,8°C 
   - relative air humidity    RF  : 59,8% 


 


    Source Room Receiving Room 


Width b             [m] 3,32 3,05 


Length  [m] 4,40 4,39 


Height   [m] 3,76 3,76 


Volume V  [m
3
] 52,3  51,6  


  _ 


Reverberation time Tm [s] 


 


1,48 


 


1,31 
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Source Room 


Facade element 
 to be tested  


Receiving  
Room 


Source Room Receiving 
Room 


Partition 







 


Standard Flanking Level Difference According to DIN EN ISO 10 848 in Test Stand Annex 11 


Description of Carrying Out an Airborne Sound Measurement, evaluated by a Measuring 


Facility with Process Computer 


Client:  Eduard Hueck GmbH & Co. KG, Loher Straße 9, 58511 Lüdenscheid 


Object:  Facade Structure for Building Project Ramada Hotel, Berlin 
 


1. Measuring Set-Up 


  


Source Room Receiving Room 


 
       
  Device Designation / Type Serial 


Number 
Date of the last inspec-


tion/calibrated until 
Last 


Calibration 


 


 1 Dodecahedron-loudspeaker for streaming third octave band noise DL 1 06.06.2007/- -  


 2 Dodecahedron-loudspeaker for measuring reverberation time DL 2 - -  


 3 Condenser microphone: M1: Norsonic, Type 1220 
    V1: Norsonic, Type 1201 
    M2: Norsonic, Type 1220 
    V2: Norsonic, Type 1201 


38648 
29495 
14691 
18314 


16.01.2007/31.12.2009 
16.01.2007/31.12.2009 
16.01.2007/31.12.2009 
16.01.2009/31.12.2009 


15.12.2009 
15.12.2009 
15.12.2009 
15.12.2009 


 


 4 Sound level analyser: Norsonic, Type 121 29837 16.01.2007/31.12.2009 15.12.2009  


 


2. Carrying out Measuring 


 In order to ascertain airborne sound insulation an electroacoustically generated 1/3 octave noise is emitted via 


a dodecahedron loudspeaker in the source room. In the frequency range of 50 Hz to 5,000 Hz the generated 


level values are measured and recorded in 1/3 octave steps via two condenser microphones simultaneously on 


two channels in each case in the source room and the receiving room. From these values and the reverbera-


tion time ascertained in the receiving room, the integrated process computer of the sound level analyser de-


termines the values in the individual frequency bands as well as the standard flanking level difference Dn, f, w in 


accordance with DIN EN ISO 717 as a single value. 
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Manufacturer: Name of Product:


Client: Designation Test Rooms:


Test object installed by: Manufacturer Test Date:


Measurement 1


Surface S test object:


Mass per unit area:


Air temperature in test stand: 17,3 °C


61,4 %


Volume sending source: 52,3 m³


51,6 m³


   Frequency D n,f


Terz


Hz dB


50 20,4


63 21,7


80 30,1


100 34,4


125 39,6


160 40,2


200 42,8


250 41,5


315 42,2


400 42,8


500 41,6


630 43,3


800 47,2


1000 54,3


1250 55,7


1600 57,6


2000 64,8


2500 69,7


3150 71,5


4000 70,9


5000 74,0


D n,f,w  (C; Ctr) = 49 ( 0; -3 ) dB


Test report No.: 1247-003-09


SG-Bauakustik
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Mainstrasse 15


45478 Mülheim an der Ruhr, den 25.01.2010


C50-3150     = C100-5000   =C50-5000   =


Ctr50-5000 =
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Air humidity in test stand:


Volume receiving room:


Stefan Grüll


0 dB


which were measured in 1/3 octave bands.


Description of Test Object:


Evaluation according to ISO 717-1:


The ascertainment is based on test stand measuring results, Ctr100-5000 =Ctr50-3150 =


-1 dB


-9 dB


Annex 12
Standard Flanking Level Difference Acc. to DIN EN ISO 10 848


Ascertainment of Standard Flanking Level Difference in Test Stand
Puls GmbH, Berlin


0 dB


-3 dB


Facade Structure


Laboratory


                                15.12.2009


 Eduard Hueck GmbH & Co. KG


-9 dB


Facade structure for building project Ramada Hotel, Berlin, detailed build-up see section 2.2 as well as enclosure 1 to 


6, Glazing: Akustex Advance AF 35/43, Float 8 mm / SZR 16 mm Argon / VSG 5.5.2 SC,Total dimension approx. width 


x height = 3.000 mm x 3.200 mm, gypsum fiberboards in profile chambers uprights, as found                                                                                                                                                                                                                                                                                                                  
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Manufacturer: Name of Product:


Client: Designation Test Rooms:


Test object installed by: Manufacturer Test date:


Surface S test object:


Mass per unit area:   


Air temperature in test stand: 17,3 °C


61,4 %


Volume sending source: 52,3 m³


51,6 m³


   Frequency D n,f


Terz


Hz dB


50 21,2


63 22,6


80 31,0


100 35,7


125 42,5


160 44,5


200 46,6


250 48,9


315 47,4


400 45,9


500 46,3


630 48,7


800 51,8


1000 53,4


1250 59,4


1600 61,2


2000 70,5


2500 73,6


3150 74,8


4000 74,4


5000 75,1


D n,f,w  (C; Ctr) = 54 -( 1; -4 ) dB


Test report No.: 1247-003-09


SG-Bauakustik


Institut für schalltechnische Produktoptimierung


Mainstrasse 15


45478 Mülheim an der Ruhr, den 25.01.2010


C50-3150     = C100-5000   =C50-5000   =


Ctr50-5000 =


Measurement 2
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Air humidity in test stand:


Volume receiving room:


Stefan Grüll


-2 dB


which were measured in 1/3 octave bands.


Description of Test Object:


Evaluation according to ISO 717-1:


The ascertainment is based on test stand measuring results, Ctr100-5000 =Ctr50-3150 =


-3 dB


-12 dB


Annex 13
Standard Flanking Level Difference Acc. to DIN EN ISO 10 848


Ascertainment of Standard Flanking Level Difference in Test Stand
Puls GmbH, Berlin


0 dB


-4 dB


Facade Structure


Laboratory


                                15.12.2009


 Eduard Hueck GmbH & Co. KG


-12 dB


Facade structure for building project Ramada Hotel, Berlin, detailed build-up see section 2.2 as well as enclosures 1 to 


6, Glazing: Akustex Advance AF 35/43, Float 8 mm / SZR 16 mm Argon / VSG 5.5.2 SC, Total dimension approx. 


width x height = 3,000 mm x 3,200 mm, gypsum fiberboards in profile chambers uprights, Gypsum fiber boards in the 


element joint                                                                                                                                                                                                                                                                                                                  
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Manufacturer: Name of Product:


Client: Designation Test Rooms:


Test object installed by: Manufacturer Test Date:


Surface S test object:


Mass per unit area:


Air temperature in test stand: 17,3 °C


61,4 %


Volume sending source: 52,3 m³


51,6 m³


   Frequency D n,f


Terz


Hz dB


50 20,2


63 23,8


80 30,7


100 35,7


125 42,4


160 46,7


200 48,3


250 48,5


315 47,3


400 48,3


500 52,6


630 58,4


800 65,3


1000 68,6


1250 69,7


1600 71,6


2000 74,0


2500 75,9


3150 76,3


4000 76,1


5000 75,9


D n,f,w  (C; Ctr) = 58 -( 1; -6 ) dB


Test report No.: 1247-003-09


SG-Bauakustik


Institut für schalltechnische Produktoptimierung


Mainstrasse 15


45478 Mülheim an der Ruhr, den 25.01.2010


Measurement 3


C50-3150     = C100-5000   =C50-5000   =


Ctr50-5000 =
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Air humidity in test stand:


Volume receiving room:


Stefan Grüll


-4 dB


which were measured in 1/3 octave bands.


Description of Test Object:


Evaluation according to ISO 717-1:


The ascertainment is based on test stand measuring results, Ctr100-5000 =Ctr50-3150 =


-5 dB


-16 dB


Annex 14
Standard Flanking Level Difference Acc. to DIN EN ISO 10 848


Ascertainment of Standard Flanking Level Difference in Test Stand
Puls GmbH, Berlin


0 dB


-6 dB


Facade Structure


Laboratory


                                15.12.2009


 Eduard Hueck GmbH & Co. KG


-16 dB


Facade structure for building project Ramada Hotel, Berlin, detailed build-up see section 2.2 as well as enclosures 1 to 


6, Glazing: Akustex Advance AF 35/43, Float 8 mm / SZR 16 mm Argon / VSG 5.5.2 SC, Total dimension approx. 


width x height = 3,000 mm x 3,200 mm, gypsum fiberboards in profile chambers uprights, Gypsum fiberboards in the 


element joint, Uprights covered externally with 2 layers of plasterboard                                                                                                                                                                                                                                                                                                                  
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Manufacturer: Name of Product:


Client: Designation Test Rooms:


Test object installed by Manufacturer Test Date:


Measurement 4


Surface S test object:


Mass per unit area:   


Air temperature in Test Stand: 17,8 °C


59,8 %


Volume sending source: 52,3 m³


51,6 m³


   Frequency D n,f


Terz


Hz dB


50 23,1


63 22,5


80 33,5


100 38,9


125 44,4


160 49,3


200 52,6


250 54,3


315 53,0


400 54,7


500 55,3


630 57,2


800 62,9


1000 67,4


1250 69,9


1600 71,3


2000 75,0


2500 76,3


3150 75,9


4000 76,7


5000 75,9


D n,f,w  (C; Ctr) = 62 -( 2; -7 ) dB


Test report No.: 1247-003-09


SG-Bauakustik


Institut für schalltechnische Produktoptimierung


Mainstrasse 15


45478 Mülheim an der Ruhr, den 25.01.2010


C50-3150     = C100-5000   =C50-5000   =


Ctr50-5000 =
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Air humidity in test stand:


Volume receiving room:


Stefan Grüll


-6 dB


which were measured in 1/3 octave bands.


Description of Test Object:


Evaluation according to ISO 717-1:


The ascertainment is based on test stand measuring results, Ctr100-5000 =Ctr50-3150 =


-7 dB


-19 dB


Annex 15
Standard Flanking Level Difference Acc. to DIN EN ISO 10 848


Ascertainment of Standard Flanking Level Difference in Test Stand
Puls GmbH, Berlin


-1 dB


-7 dB


Facade Structure


Laboratory


                                16.12.2009


 Eduard Hueck GmbH & Co. KG


-19 dB


Facade structure for building project Ramada Hotel, Berlin, detailed build-up see section 2.2 as well as enclosures 1 to 


6, Glazing: Akustex Advance AF 35/43, Float 8 mm / SZR 16 mm Argon / VSG 5.5.2 SC, Total dimension approx. 


width x height = 3.000 mm x 3.200 mm, gypsum fiberboards in profile chambers uprights, Gypsum fiberboards in the 


element joint, 2 mm lead sheet in the element joint, profile groove filled with putty                                                                                                                                                                                                                                                                                                                  
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