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Technical Note No 71 

Standards and performance classification of 
windows and doors 

 

This Technical Note describes the structure of British and European Standards for performance of 
windows and doors.  It also describes the performance classes for weathertightness and operation 
and strength and the appropriate classes for UK applications recommended in BS 6375. 
 
 
Introduction 

British Standards for the performance of 
windows and doors have largely been replaced 
by European Standards.  The European 
standards are arranged in a hierarchy with the 
window and door product standard at the top.   
Below this is a series of classification standards 
setting out levels of performance for different 
characteristics such as watertightness.  The final 
level of standards are test standards which 
describe how the performance is measured.   
Because the European standards are intended 
to be suitable throughout Europe they have a 
wide variation in the level of performance.  
Characteristics which require a high level of 
performance in one country may only require a 
much lower level of performance in another 
country due to more benign conditions. 

European Standards are published in the UK 
with a Standard number prefixed by ‘BS EN’.  
They are published in other European countries 
with ‘BS’ replaced by the identifying initials of the 
national standards body of the country involved.  
Literature relating to products produced in other 
European countries may refer to the standard of 
the country of origin but provided that the 
number of the standard has a prefix consisting 
of the initials of the national standards body 
followed by the letters EN, it should have the 
same requirements as the British version of the 
standard with the same number and any 
performance classes quoted should be the 
same. 

BS 6375 has been retained and revised to 
provide guidance on suitable levels of 
performance for windows and doors to be used 
in buildings in the UK. 

The scope of BS 6375 was originally limited to 
windows but it now covers both windows and 
doors.  PAS 23-1 was introduced in 1999 to 
provide guidance on the assessment of 
domestic doors with the intention that it would be 

withdrawn when a British Standard covering 
doors was published.  The Foreword to BS 6375 
2009 states that it was anticipated that PAS 23-1 
would be withdrawn as doors are now covered 
by BS 6375 and the supporting European 
Standards but this has not yet taken place.  PAS 
23-1 does contain some tests for robustness of 
doors that are not included in the European 
Standards for doors. 

There are also window product standards 
relating to the type of construction material 
(wood, aluminium, steel and upvc).  These 
standards give requirements relating to the use 
of the material, methods of construction and 
durability but refer to BS 6375 for performance 
of the window. 

Window and door product standard 

BS EN 14351 describes the performance 
characteristics which apply to windows and 
doors, and refers to test and classification 
Standards relating to these characteristics 
however not all characteristics will be relevant in 
a particular situation.   BS EN 14351 allows a 
window or door complying with the Standard to 
have a particular characteristic classified as ‘no 
performance declared’ (npd) and some 
classification standards have a class 0 for which 
there is no performance requirement. 
 
BS EN 14351 is divided into Parts relating to the 
type of use.  Part 1 covers windows and external 
doors which are not required to provide fire 
resistance.  It therefore covers most applications 
in external facades.  Part 2 covers internal 
doors. 
 
BS 6375 

BS 6375 was first published in 1983 to give 
guidance on specification of weathertightness of 
windows.  Its scope has increased over the 
years to include doors and other performance 
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characteristics.  It currently covers windows and 
doors in three parts as follows;  

 weathertightness, 
 operation and strength,  
 additional performance characteristics.   

 
When specifying windows and doors it should be 
recognised that the performance characteristics 
of a window or door will normally be determined 
with the window or door fixed to a rigid support.  
The performance of the window or door may be 
different when installed in a building envelope if 
it is supported in a different way.  When the 
window or door is fixed within a building 
envelope there will also be an interface detail 
between the window or door and the 
surrounding building envelope that will not have 
been included in the test. 
 
Performance characteristics for windows 
and doors 

The most commonly specified performance 
characteristics are described below grouped as 
in BS 6375.  A summary Table at the end of this 
Technical Note lists all the performance classes 
for the different characteristics. 
 
Weathertightness 

Guidance on specification is given in BS 6375-1.  
Weathertightness includes watertightness, air 
permeability and resistance to wind load.  The 
same test procedures and classification 
standards are used for both doors and windows. 

Wind resistance 
Wind resistance is assessed in accordance with 
BS EN 12211 and classified in accordance with 
BS EN 12210.  Classification is based on both 
the wind pressure and deflection under wind 
load as shown in Tables 1 and 2.   
 
Deflection is measured under a test pressure of 
P1 and the limiting value of deflection is 
expressed as a fraction of the length of the 
deforming framing member. 
 
Windows and doors are also required to remain 
airtight after application P1 and 50 cycles of P2 
in both the positive and negative direction.  
There is no requirement to check watertightness 
after applying the wind load.   
 
Windows and doors are also required to 
withstand a pressure of P3 without detatchment 

of components although cracking of framing 
members is permitted.   
 

Pressure 
Class 

Test pressure (Pa) 

P1 P2 P3 

0 Not tested 

1 400 200 600 

2 800 400 1200 

3 1200 600 1800 

4 1600 800 2400 

5 2000 1000 3000 

Exxx >2000 0.5 x P1 1.5 x P1 

Table 1 Wind pressure classes 

Deflection 
class 

Deflection 

A <1/150 

B <1/200 

C <1/300 

Table 2 Deflection classes 

BS 6375-1 recommends that P1 should be at 
least equal to the design wind load and that 
deflection class A may be used.  A higher 
deflection class may be required to provide 
adequate support to glazing units.  To comply 
with the design requirements for glazing units in 
BS 6262-3, deflection should be limited to 
span/175 requiring deflection class B. 

Watertightness 
Watertightness is assessed in accordance with 
BS EN 1027 and classified in accordance with 
BS EN 12208.  The classification depends on 
the air pressure difference across the specimen 
during the test and the direction of water spray.  
For water spray method A the axis of the spray 
nozzles is 24º below horizontal and for method B 
it is 84º below horizontal.  Method B is suitable 
for locations where the window is in a more 
protected location.  The possible test pressure 
classes are given in Table 3. 
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Pressure 
class 

Test 
pressure 

(Pa) 

1 0 

2 50 

3 100 

4 150 

5 200 

6 250 

7 300 

8 450 

9 600 

Exxx >600 

Table 3 Watertightness classes 

BS 6375 recommends using spray method A 
with test pressures increasing with wind 
pressure as shown in Table 4. 

Wind pressure 
(Pa) 

Test pressure 
(Pa) 

Up to 1200 100 

1201 to 2000 200 

Over 2000 300 

Table 4 Recommended watertightness classes 

 
Where the windload does not exceed 800Pa 
doors may be acceptable with a performance 
less than 100Pa depending on their exposure to 
rain and the nature of their location.    

If using spray method A, the performance 
classes will be comparable with curtain wall 
performance classes of the same pressure.  
There is no provision for dynamic testing of 
windows.  Curtain walling is generally tested to 
higher pressures than recommended by BS 
6375-1. 

Air permeability 
 
Air permeability is assessed in accordance with 
BS EN 1026 and classified in accordance with 
BS EN 12207.  Four classes of performance are 
used, defined by the amount of air leakage at a 
pressure difference of 100Pa which can either 

be expressed in relation to the length of opening 
joint or the area of the window.   

Windows and doors are required to control air 
leakage at pressures up to the maximum test 
pressure and a standard formula is used to 
calculate the permitted leakage at pressures 
other than 100Pa.  The maximum test pressure 
varies with class but the same maximum test 
pressure can be used for more than one class.  
The classes are summarised in Table 5. 

Class 

Maximum 
test 
pressure 

Permitted air permeability 
at 100Pa 

By area of 
window 

m3/hr/m2) 

By length of 
opening joint 

(m3/hr/m) 

1 150 50 12.5 

2 300 27 6.75 

3 600 9 2.25 

4 600 3 0.75 

Table 5 Air permeability classes 

Tests are carried out for both infiltration and 
exfiltration and the classification is based on the 
average value. 

BS 6375-1 recommends that class 2 is 
acceptable in all circumstances. 

The European Curtain wall standards do not 
give air permeability limits for opening lights as 
they require opening lights to be assessed as 
windows.  The CWCT Standard does give air 
permeability requirements for opening lights.  
Class 4 would be required to be comparable 
with the CWCT Standard; it gives a slightly lower 
air permeability than the CWCT Standard at 
300Pa and a higher permeability than the CWCT 
Standard at 600Pa.  Curtain wall classification is 
generally based on tests for infiltration although 
exfiltration may also be assessed.   

Operation and strength 

Operation and strength characteristics are 
covered by Part 2 of BS 6375.  Operation and 
strength includes the following characteristics: 

 The force required to open and close 
windows and doors 
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 The resistance of an opening window or 
door to in plane and perpendicular to plane 
forces such as may be induced if the frame 
sticks 

 Impact resistance 

 Ability of the window or door to withstand 
repeated cycles of opening and closing 

 Strength of safety devices 

BS 6375-2 and the BS EN Standards it refers to 
relate to assembled windows with their 
appropriate hardware.  Hardware can also be 
assessed independently in accordance with BS 
EN 13126.  In this case the hardware is tested in 
conjunction with a standard test rig and may 
give different results when fitted to a door or 
window.   The tests in BS EN 13126 include 
characteristics which are not assessed in the 
window standards. 

Similar procedures are used for windows and 
doors but there are some differences in detail 
and it is convenient to consider windows 
separately from doors.  Requirements for doors 
generally apply to the doorset including door and 
frame.  Some characteristics can be determined 
by mounting a door in a typical frame but 
performance may then vary if the door is 
mounted in a different way or in a different 
frame. 

Windows 

Operating forces 
Operating forces for windows are assessed in 
accordance with BS EN 12046-1 and classified 
in accordance with BS EN 13115.  Operating 
forces are assessed in terms of the force or 
torque required to operate locking hardware and 
the force required to move the casement or 
sash.  Three classes are used as shown in 
Table 6. 
 
BS 6375 recommends class 1 and refers to 
BS 8300 for guidance on windows for use by 
disabled people.   

Mechanical strength 
Mechanical strength is assessed in terms of 
resistance to static torsion and racking.  Static 
torsion relates to force applied perpendicular to 
the plane of a window casement or door.  
Racking relates to force applied in the plane of 
the window or door. 

 

Class 0 1 2 

Force to move 
casement or sash npd 100N 30N 

 
Force or moment to operate hardware 

Lever handle npd 100N 

10Nm 

30N 

5Nm 

Finger operation npd 50N 

5Nm 

20N 

2Nm 

Table 6 Operating force classes for windows 

Static torsion is assessed by applying a load to 
one corner of an open casement when an 
adjacent corner is restrained.  The classification 
is described in BS EN 13115.  BS EN 13115 
refers to EN 948 for testing but this standard is 
now limited to doors and the appropriate test 
standard for windows is BS EN 14609. 
 
Racking is assessed by applying a load in the 
plane of the open sash or casement.  For a 
sliding window one edge is restrained against 
sliding and the load is applied to the opposite 
edge in the direction of sliding.  For a casement 
the load is applied to the open edge parallel to 
the axis of the hinges.  BS EN 13115 refers to 
EN 947 for testing but this standard is restricted 
to doors and the appropriate test standard for 
windows is BS EN 14608.   
 
For both static torsion and racking there are five 
classes of performance with different levels of 
applied load.  The test methods require the 
deformation under load and after unloading to 
be recorded but there are no limits given for 
acceptable deformation. 

Classes of mechanical strength are given in 
Table 7. 

Class 0 1 2 3 4 

Static torsion 
(N) 

npd 200 250 300 350 

Racking (N) npd 200 400 600 800 

Table 7 Mechanical strength classes for 
windows 

BS 6375-2 states that class 3 has been found to 
be acceptable in the UK. 
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Resistance to repeated opening and closing 
The window is subjected to cycles of opening 
and closing following the method described in 
BS EN 1191 and the results are classified in 
accordance with BS EN 12400.  At the end of 
the test the operating forces are required to 
remain within the limits for the class in 
accordance with BS EN 13115.  The window 
should also remain serviceable but there is no 
requirement for further testing to demonstrate 
performance.   Four classes of performance are 
used for windows as given in Table 8. 

Class Number of cycles 

0 npd 

1 5 000 

2 10 000 

3 20 000 

Table 8 Classes for repeated opening and 
closing of windows 

BS 6375-2 recommends that windows should 
achieve at least class 2. 

Impact 
Five levels of soft body impact performance are 
identified in BS EN 13049.  Impact testing is 
carried out with a double tyre impactor as used 
for testing curtain walling and safety glass.  The 
impact classes are as shown in Table 9. 
 

Class Drop height (mm) 

0 0 

1 200 

2 300 

3 450 

4 700 

5 950 

Table 9 Impact classes for windows 

Impact requirements are not generally specified 
for windows and BS 6375-2 recommends the 
use of class 0. 

Strength of safety devices 
 

BS EN 14351 requires the restrictor to be able to 
hold the window for 60 seconds when a load of 
350N is applied to the window in the most 
unfavourable way.   The load is applied using 
the method given in BS EN 14609.  BS 6375 
adopts this level of performance but it only 
applies where restrictors are fitted. 
 
Doors 

Operating forces 
Operating forces for doorsets are assessed in 
accordance with BS EN 12046-2 and classified 
in accordance with BS EN 12217.  Operating 
forces are assessed in terms of the force or 
torque required to operate locking hardware and 
the force required to open or close the door.  
Five classes are used as shown in Table 10. 
 

Class 0 1 2 3 4 

Force to move 
door (N) npd 75 50 25 10 

Force or moment to operate hardware 

Lever handle 
Force (N) npd 100 50 25 10 

Moment (Nm) npd 10 5 2.5 1 

Finger operation 

Force (N) npd 20 10 6 4 

Moment (Nm) npd 5 2.5 1.5 1 

Table 10 Operating force classes for doors 

BS 6375-2 recommends class 1 be used for 
external doors and class 2 for internal doors.  It 
also notes that the torque for finger operation is 
excessive and should not be used. 

Mechanical strength 
Static torsion is assessed by applying a load to 
the bottom lockside corner of an open door 
when the top corner is fixed.  The classification 
is described in BS EN 1192 and testing is 
carried out in accordance with EN 948.  
Permanent deformation after unloading is limited 
to 2mm. 
The vertical load test is carried out in 
accordance with BS EN 947 and classified in 
accordance with BS EN 1192.  Vertical load is 
applied to the top lockside corner of the open 
door and residual deformation after unloading 
limited to 1mm. 
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Four classes of performance are given for both 
static torsion and vertical load as given in Table 
11. 

Class 1 2 3 4 

Static torsion (N) 200 250 300 350 

Vertical load (N) 200 250 300 350 

Table 11 Mechanical strength classes for doors 

BS 6375-2 recommends classes according to 
the use of the door as shown in Table 12. 

Usage 
category Example 

Strength 
class 

Light Secondary external door 
to dwelling 

1 

Medium Primary external door to 
dwelling 
Offices not accessible to 
public 
School classroom 

2 

Heavy Shops, hospital wards 
and public areas of 
buildings 

3 

Severe School and hospital 
corridors, doors opened 
by driving trolleys against 
them 

4 

Table 12 Usage categories for doors 

Resistance to repeated opening and closing 
The same test procedure and classification 
system is used as for windows but the number 
of classes is increased as shown in Table 13. 
 
BS 6375-2 recommends the appropriate class 
for doors depends on usage with class 1, 2 or 3 
for light duty, 4 or 5 for medium duty, 6 for heavy 
duty and 7 or 8 for severe duty doors. 

Impact 
Four levels of impact performance are identified 
in BS EN 1192 for both soft body impact and 
hard body impact.  Hard body impact is carried 
out using a 50mm diameter steel ball in 
accordance with BS EN 950 and soft body 
impact testing is carried out using a 30kg sand 
bag in accordance with BS EN 949.  The impact 
classes are given in Table 14. 

BS 6375 relates impact performance to usage 
as shown in Table 14. 

 

Class 
Number of 
cycles 

0 npd 

1 5 000 

2 10 000 

3 20 000 

4 50 000 

5 100 000 

6 200 000 

7 500 000 

8 1 000 000 

Table 13 Operating cycle classes for doors 

 

Class 

Hard body 
impact 
energy 

(J) 

Soft body 
impact 
energy 

(J) Usage 

1 1.5 30 Light 

2 3 60 Medium 

3 5 120 Heavy 

4 8 180 Severe 

Table 14 Impact classes for doors 

Additional properties 

BS 6375 part 3 covers the properties listed 
below.  Many of these characteristics will only be 
relevant to some installations and those that do 
apply will often be affected by the choice of 
glazing material.  In some cases (for example 
thermal and acoustic performance) performance 
of the window or door takes the form of a 
declared value of the characteristic rather than 
conforming to requirements for a class. 

Properties included are: 

 Snow and permanent load  

 Fire performance 
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 Dangerous substances  
There are no classes or supporting 
standards.  If the window or door contains 
potentially harmful substances that could be 
released during the service life, the 
manufacturer is required to declare them. 

 Ability to release  
Applicable to emergency exits. 

 Acoustic performance  
Performance is dominated by the glazing 
used with a small effect of the frame.  
Guidance is given CWCT Technical Note 
38. 

 Thermal transmittance  
Thermal transmittance will depend on the 
frame and glazing used and is expressed in 
terms of a declared value.  It may be 
determined in accordance with BS EN ISO 
10077 or BS EN ISO 12567.  The required 
value will be determined from assessment of 
the overall energy use of the building.  
Further guidance is given in CWCT 
Technical Note 48. 

 Radiation properties 
Light and solar radiation transmission will 
depend on the frame area and type of 
glazing.  The required performance will be 
determined from assessment of the overall 
energy use of the building.  Further 
guidance is given in CWCT Technical Note 
50. 

 Durability 
Guidance on durability and maintenance is 
given in the material product standards. 

 Bullet resistance 

 Explosion resistance 

 Behaviour in different climates 

 Burglar resistance 
A basic level of security is given by testing in 
accordance with Annex A of BS 6375-3.  
Enhanced security applicable to domestic 
use may be determined by testing doors in 
accordance with PAS 24 and windows in 
accordance with BS 7950.  European 
Standards are being developed. 

 Power operated products 

CE Marking 

CE marking has been mandatory in most 
European countries for a number of years but is 
not currently mandatory in the UK.  
Implementation of the Construction Products 
Regulations will make CE marking mandatory in 
the UK.  This is expected to occur in 2013 but 
the arrangements for implementation of CE 
marking of windows in the UK have not been 
finalised. 

CE marking is intended to demonstrate that the 
product is suitable for the intended use.  It 
requires the manufacturer to determine 
performance by testing or calculation and to 
ensure that production methods ensure that this 
level of performance is achieved.   

CE marking will indicate that the window meets 
the specified performance class for those 
characteristics covered by the CE mark.  The 
CE mark must cover those characteristics for 
which there are requirements under the Building 
Regulations for the country in which the product 
is being marketed but other characteristics may 
also be included.  Not all the characteristics 
discussed in this Technical Note will be covered 
by the CE mark and where a performance 
characteristic has been assessed and declared, 
it will be necessary to check that the declared 
class is appropriate for the particular application. 
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made from unplasticized polyvinyl chloride 
(PVC-U) extruded hollow profiles. 
 
BS 7950 Specification for enhanced security 
performance of windows for domestic 
applications.    
 
BS 8300 Design of buildings and their 
approaches to meet the needs of disabled 
people.  Code of practice.   
 
BS EN 947 Hinged or pivoted doors – 
Determination of the resistance to vertical load. 
 
BS EN 948 Hinged or pivoted doors – 
Determination of the resistance to static torsion. 
 
BS EN 949 Windows and curtain walling, doors, 
blinds and shutters –Determination of the 
resistance to soft and heavy body impact for 
doors. 
 
BS EN 950 Door leaves – Determination of the 
resistance to hard body impact. 
 
BS EN 1026 Windows and doors – Air 
permeability – Test method. 
 
BS EN 1027 Windows and doors – 
Watertightness – Test method. 
 
BS EN 1191 Windows and doors – Resistance 
to repeated opening and closing – Test method. 
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BS EN 12046-1 Operating forces – Test method 
– Part 1: Windows. 
 
BS EN 12046-2 Operating forces – Test method 
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BS EN 12207 Windows and doors – Air 
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BS EN 12208 Windows and doors – 
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to wind load –Classification. 
 
BS EN 12211 Windows and doors – Resistance 
to wind load – Test method. 
 

BS EN 12217 Doors – Operating forces – 
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Mechanical durability – Requirements and 
classification. 
 
BS EN 12519 Windows and pedestrian doors – 
Terminology. 
 
BS EN 13049 Windows – Soft and heavy body 
impact – Test method, safety requirements and 
classification. 
 
BS EN 13115 Windows – Classification of 
mechanical properties –Racking, torsion and 
operating forces. 
 
BS EN 14351-1 Windows and doors product 
standard Part 1 Windows and external 
pedestrian doorsets without resistance to fire 
and/or smoke leakage characteristics. 
 
BS EN 14351-2 Windows and doors product 
standard Part 2 internal doorsets (still in 
preparation). 
 
BS EN 14608 Windows – Determination of the 
resistance to racking. 
 
BS EN 14609 Windows – Determination of the 
resistance to static torsion. 
 
BS EN ISO 10077-1 Thermal performance of 
windows, doors and shutters.  Calculation of 
thermal transmittance.  General  
 
BS EN ISO 10077-2 Thermal performance of 
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thermal transmittance.  Numerical method for 
frames. 
 
BS EN ISO 12567-1  Thermal performance of 
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windows and doors.   
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transmittance by the hot-box method.  Roof 
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PAS 24-1 Enhanced security requirements for 
door assemblies.   
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of windows 
 
CWCT Technical Note 48 U values of windows 
 
CWCT Technical Note 50 Solar gain and 
shading 
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Appendix A 
Summary of performance classes 
 
Weathertightness of windows and doors 
 
Characteristic Classification 
 
Resistance to wind load 
Relevant standards BS EN 12210/BS EN 12211 
Pressure class 1 2 3 4 5 Exxx 
Test pressure 400 800 1200 1600 2000 >2000 
Frame deflection 
class 

A B C 

Deflection limit ≤ 1/150 ≤ 1/200 ≤ 1/300 
  
Watertightness  
Relevant standards BS EN 12208/BS EN 1027 
Non-Shielded 
classes 

1A 2A 3A 4A 5A 6A 7A 8A 9A Exxx 

Test pressure 0 50 100 150 200 250 300 450 600 >600 
Shielded classes 1B 2B 3B 4B 5B 6B 7B  
Test pressure 0 50 100 150 200 250 300  
  
Air permeability  
Relevant standards BS EN 12207/BS EN 1026 
Class 1 2 3 4 
Test pressure 150 300 600 600 
Air permeability at 
100Pa 

50/12.5 27/6.75 9/2.25 3/0.75 

 
 
Operation and strength of windows 
 
Operating forces  
Relevant standards BS EN 13115/BS EN 12046-1 
Class 0 1 2 
Force to move sash (N) npd 100 30 
Force to operate 
hardware 

   

Lever handle npd 100N or 10Nm 30N or 5Nm 
Finger operation npd 50N or 5Nm 20N or 2Nm 
  
Mechanical strength  
Relevant standards BS EN 13115/ BS EN 14609 
Class 0 1 2 3 4 
Static torsion (N) npd 200 250 300 350 
Racking (N) npd 200 400 600 800 
  
Resistance to repeated opening and closing 
Relevant standards BS EN 12400/BS EN 1191 
Class 0 1 2 3 
No of cycles npd 5 000 10 000 20 000 
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Impact  
Relevant standards BS EN 13049 
Class 0 1 2 3 4 5 
Drop height (mm) 0 200 300 450 700 950 
  
Strength of restrictors  
Relevant standards BS EN 14351/BS EN 14609 
Class Only one level of performance is given 
 
 
 
Operation and strength of doors 
 
Operating forces  
Relevant standards BS EN 12117/BS EN 12046-2 
Class 0 1 2 3 4 
Force to move door (N) npd 75 50 25 10 
Force to operate 
hardware 

     

Lever handle npd 100N/10Nm 50N/5Nm 25N/2.5Nm 10N/1Nm 
Finger operation npd 20N/5Nm 10N/2.5Nm 6N/1.5Nm 4N/1Nm 
  
Mechanical strength  
Relevant standards BS EN 1192/ BS EN 948 
Class 1 2 3 4 
Static torsion (N) 200 250 300 350 
Vertical load (N) 200 250 300 350 
  
Resistance to repeated opening and closing 
Relevant standards BS EN 12400/BS EN 1191 
Class 0 1 2 3 4 5 6 7 8 
No of cycles npd 5k 10k 20k 50k 100k 200k 500k 1 000k 
  
Impact  
Relevant standards BS EN 1192/BS EN 950 & BS EN 949 
Class 1 2 3 4 
Hard body (J) 1.5 3 5 8 
Soft body (J) 30 60 120 180 
 
Note: Under relevant standards, the first standard listed is the classification standard and the second 
the test method standard. 
 
 
 
 
 
 
 
 
 
 
 
 


